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PREFACE 


This  book  is  written  with  the  main  idea  of  placing  in  one  volume 
the  information  necessary  to  diagnose  and  treat  all  the  usual  and 
most  of  the  unusual  effects  of  accident  and  injury. 

The  profession  at  large  has  become  reawakened  to  the  problems  of 
accident  surgery,  and,  incidentally,  has  come  into  a  new  relationship 
with  the  injured  because  of  the  operation  of  compensation  and  allied 
laws;  likewise,  the  victims  of  accident,  and  civic,  judicial,  legal,  and 
other  agencies  are  exacting  from  the  physician  a  higher  grade  of  care 
and  placing  on  him  an  added  burden  of  responsibility. 

The  writer  has  long  been  of  the  opinion  that  cases  of  injurj-  have 
not  received  the  same  care  and  attention  accorded  other  surgical 
patients,  and  has  often  realized  that  a  properly  treated  Pott's  fracture 
or  infection  of  the  hand  is  a  far  greater  manifestation  of  the  surgical 
art  than  the  successful  removal  of  an  ''interval  appendix." 

What  follows  is  purposely  didactic,  and  much  of  it  relating  to  frac- 
tures has  hitherto  been  the  subject  of  clinical  lectures  tu  successive 
groups  of  matriculants  at  the  Post-Graduate  Medical  School. 

The  text  also  aims  to  state  the  measures  which  the  writer  has 
found  most  practical  in  his  own  experience,  and  an  effort  has  been 
made  to  unify  and  standardize  the  treatment  of  such  common  injuries 
as  wounds,  infections,  bums,  and  the  usual  fractures.  It  will  be 
noted  that  stress  is  placed  on  the  routine  use  of  but  few  antiseptics, 
the  drainage  of  all  wounds,  the  immediate  and  complete  reduction  of 
fractures,  and  non-reliance  upon  complicated  splints  or  those  that  hide 
the  part  or  are  irremovable. 

The  writer  believes  that  open  air  and  sunshine  is  the  best  treat- 
ment for  any  infected  wound  in  any  location  from  any  source,  because 
purulent  secretion  is  soon  checked,  there  are  no  pus-soaked  or  wound 
adhering  dressings  (literally  pus  poultices),  and  the  comfort  of  the 
patient  is  measurably  increased  and  healthy  granulations  and  mini- 
mum scarring  occur  promptly.  For  many  years  now  this  plan  has 
been  employed,  and  the  writer  is  convinced  that  its  efficacy  is  best 
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proved  by  the  statement  that  skin-graftmg  has  not  been  necessary 
since  this  form  of  aerotherapy  and  heliotherapy  has  become  routine  in 
his  practice. 

Many  references  are  made  to  such  recognized  authorities  as  Stim- 
son,  Cotton,  Gushing,  Dana,  and  others;  zealous  effort  has  been 
made  to  accredit  properly  these  and  other  sources  of  information,  and 
if  there  is  failure  in  this  respect  it  is  wholly  unintentional. 

The  writer  has  had  much  encouragement  and  generous  use  of 
material  from  many  of  his  associates  in  the  various  hospitals  with 
which  he  is  connected,  and  to  these,  and  to  successive  members  of 
respective  house-staffs,  he  expresses  sincere  thanks.  He  is  especially 
indebted  to  Drs.  W.  H.  Stewart  and  I.  S.  Hirsch,  radiologists  respec- 
tively to  Harlem  and  the  Post-Graduate  Hospital. 

The  publishers  and  their  artist,  Mr.  J.  V.  Alteneder,  are  deserving 
of  and  are  accorded  acknowledgment  for  that  co-operation  without 
which  the  writer  could  not  have  called  this  a  completed  book. 

This  is  an  age  of  preparedness,  and  the  writer  cherishes  the  hope 
that  this  volume  may,  to  some  extent  at  least,  better  prepare  his 
confreres,  as  it  has  him,  to  care  for  the  patient  who  has  been  hurt — 
the  many  victims  of  these  traumapathies. 

John  J.  Moorhead. 

115  East  ti4TH  Street, 

New  York  City. 
FAntary,  1917. 
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CHAPTER    1 
WOUNDS  AND  THEIR   COMPLICATIONS 

WOONDS 

All  such  breaks  in  the  continuity  of  the  skin  may  be  classified 
as  incised  and  latcrakd. 

Incised  wounds  arc  smooth  and  more  or  less  regular,  and  are  best 
represeated  by  cuts  made  by  knives,  glass,  or  sharp-edged  materials. 

lacerated  wounds  are  of  many  varieties,  and  they  all  are  more  or 
less  ragged  and  irregular,  and  are  usually  due  to  falls  upon  edged  pro- 
jections or  blows  from  more  or  less  blunt  objects.  If  the  area  is  gouged 
or  punched  out,  it  is  called  a  punctured  wound.  If  it  enters  a  deeper 
part  or  a  \'tscus,  it  is  known  as  a  penetrating  wound.  If  it  shows  bruis- 
ing of  llie  edges  or  parts  adjacent,  then  it  is  called  n  contused  -wound. 
If  only  the  superficial  layer  of  the  skin  is  scraped  or  rubbed,  il  is  called 
an  abrasion;  and  if  this  has  occurred  in  part  from  friction,  then  it  is 
called  a  brush  burn,  as  from  a  rope  sliding  through  the  hands,  or  from 
contact  of  the  moving  body  with  a  stationary  object. 

Symptoms. — All  wounds  show  some  signs  of  bleeding,  gaping, 
pain,  and  sometimes  swelling  and  discoloration. 

Bleeding  varies  with  the  site,  extent,  antl  cause  of  the  wound,  and 
it  h  likely  to  be  most  active  when  the  source  is  arterial  or  from  a 
vascular  territory.  Incised  wounds  ordinarily  bleed  more  than 
lacerated  wounds  because  the  vessels  are  generally  cut  cleanly  across 
rather  than  more  or  less  unevenly  torn  or  bruised.  Free  bleeding 
generally  follows  wounds  of  the  scalp  (especially  below  the  crown), 
face,  fingers,  palm,  sole,  scrotum,  and  tongue. 

Gaping  varies,  and  is  most  marked  when  the  wound  is  deep  enough 
to  sever  underlying  fascial  or  muscular  fibers. 

Pain  is  less  marked  in  incised  than  lacerated  wounds,  and  it  is  most 
acute  in  sensitive  areas  and  people.  It  may  be  entirely  absent  even 
with  quite  extensive  damage,  as  in  some  amputations. 

Swelling  and  discoloration  are  variable,  but  are  most  likely  to  occur 
in  lacerated  and  contused  wounds. 
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Treatment. — For  practical  purposes  any  woun4  not  made  with  sur- 
gical precautions  should  be  regarded  and  treated  as  if  already  infected, 
irrespective  of  source,  size,  site,  or  symptoms.  The  indications  are  to  (i) 
stop  shock  and  bleeding;  (2)  prevent  infection;  (3)  provide  coaptation, 
drainage,  occlusion,  and  rest. 

(i)  Shock  is  ordinarily  due  to  the  bleeding,  and  after  the  wound 
itself  is  cared  for,  the  usual  systemic  treatment  is  given  for  any  exist- 
ing collapse.  Gentle  manipulation  is  essential,  and  only  the  abso- 
lute necessities  of  the  patient  should  be  treated  until  shock  is  recovered 
from. 

Bleeding  is  stopped  by  pressure  applied  directly  to  the  bleeding 
spot  by  a  clamp,  the  finger,  or  fabric;  or  indirectly,  by  cutting  off  the 
blodd-supply  by  a  tourniquet.  It  is  exceedingly  unwise  to  stop  bleed- 
ing by  styptics,  as  infection  is  almost  certain  to  follow. 

In  emergency  bleeding,  finger  pressure  on  the  artery  above  the 
bleeding  place  will  usually  answer  until  a  sterile  compress  can  be 
packed  into  the  wound  or  another  form  of  tourniquet  employed.  An 
ordinary  rubber  band  around  a  finger,  forearm,  arm,  leg,  or  scalp 
makes  an  excellent  tourniquet;  and  a  garter,  suspender,  shoe-lace,  or 
necktie  acts  almost  equally  well  as  a  first-aid  expedient  when  no  twine 
or  rope  is  at  hand. 

(2)  Infection  is  prevented  by  allowing  the  wound  to  bleed  a  reason- 
able amount  so  that  any  foreign  matter  may  be  washed  out;  then  pure 
tincture  of  iodin  should  be  dropped  into  the  cavity  and  allowed  to 
cover  the  area  about  it  by  overflowing.  If  sterile  materials  are  at 
hand,  the  bleeding  should  be  checked  before  the  iodin  is  used,  so  that 
it  may  be  better  absorbed.  No  scrubbing  or  other  irritating  measures 
should  be  employed.  Oil  and  grease  can  be  removed  by  kerosene, 
benzine,  or  gasolene.  Hair  should  be  removed  from  the  margin  of 
the  wound.  If  iodin  is  not  available,  a  solution  of  carbolic  (i  :  100), 
bichlorid  (i  :  1000),  or  pure  alcohol  may  be  used  in  the  same  manner. 
The  chosen  disinfectant  should  be  made  to  penetrate  every  recess  of 
the  wound,  especially  if  the  parts  are  much  crushed,  mutilated,  or 
stripped  up.  All  bullet  wounds,  and  those  likely  to  be  contaminated 
by  soil,  are  guarded  against  tetanus  infection  by  the  immediate  use  of 
tetanus  antitoxin.  This  is  notably  needful  in  "Fourth  of  July"  in- 
juries. Too  much  handling  of  these  or  other  varieties  is  inadvisable, 
and  probing  is  almost  certain  to  prove  disastrous. 

(3)  Coaptation  is  brought  about  by  sutures  of  catgut  (plain  or 
iodized),  horsehair,  silkworm-gut,  silk,  or  linen.  Of  these,  silk  and 
linen  are  most  often  used  for  emergency  work.    Ordinary  sewing  silk 
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fig.  I. — Contiiiuous  suture  method. 


Fig.  3, — Coapting  the  angle  of  a  wound. 


Fig.  3. — Contiiiuous  suture  method.  Fig.  4. — Continuous  suture  reinforced. 


Fig.  5, — Continuous  lock  stitch. 


Fig.   6. — Adhesive    plaster    strapping   for 
coapting  a  wound. 


or  linen  ("shoe-button  thread")  is  just  as  good  as  the  more  expensive 
varieties  (Figs.  1-5).  Sterile  adhesive  plaster  may  be  used  in  some 
cases  (Fig.  6). 
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A  good  working  scheme  for  the  treatment  of  the  average  wound  is 
the  following: 

Incised  Wounds 

Germ  free.  Suture.  No  drainage. 

Germ  present.  Suture.  Drainage. 

Lacerated  Wounds 

Germ  free.  Suture.  Drainage. 

Germ  present.  No  suture.  Drainage. 

Small  wounds  of  the  scalp  sometimes  may  not  need  stitches  if  a 
few  hairs  on  each  side  of  the  wound  are  intertwined  and  tied ;  this  is 
particularly  useful  in  women  and  children. 

AH  stitches  should  be  so  placed  that  the  wound  edges  just  touch 
but  do  not  overlap  or  jamb,  otherwise  necrosis  will  occur.  Usually 
stitches  are  inserted  about  \  inch  apart  on  the  face  or  actively  mobile 
parts  and  i  inch  or  more  apart  on  other  more  quiescent  areas.  In  most 
cases  they  may  be  removed  not  later  than  the  fourth  or  fifth  day, 
for,  as  a  matter  of  practice,  we  know  that  wound  edges  properly  co- 
apted  become  well  sealed  after  a  lapse  of  a  few  hours.  Metal  clamps 
of  the  Michel  type  are  unpopular  in  this  country.  Collodion  makes 
an  unsatisfactory  and  often  dangerous  primary  dressing,  but  may 
later  be  of  service. 

Drainage  should  be  used  in  every  wound  not  made  with  surgical 
intent.  Small  wounds  can  be  drained  at  one  angle  by  a  strand  of  the 
suture  material  inserted  the  full  depth,  and  when  this  is  removed, 
within  a  day  or  two,  danger  of  infection  will  probably  be  past  and 
such  a  small  drain  will  not  interfere  with  primary  union.  A  twisted 
piece  of  rubber  tissue  or  a  small  rubber  band  acts  the  same  way. 

Occlusion  is  best  pro\'ided  by  sterile  gauze,  which  may  be  dry  in 
incised  wounds  and  moist  in  other  varieties.  Absorbent  cotton  is 
objectionable  next  to  the  wound  because  it  is  not  sufficiently  absorp- 
tive and  becomes  adherent.  Moist  dressings  may  be  made  by  plac- 
ing the  gauze  in  salt,  boric  acid,  alcohol  (25  to  50  per  cent.),  iodin 
(i  dram  to  a  pint  of  water),  or  bichlorid  (i  :  5000)  solutions.  Care 
should  be  taken  not  to  bind  the  dressing  too  tightly,  especially  in 
wounds  of  the  forearm,  hands,  and  feet.  In  properly  selected  cases  a 
gauze-covered  wire  cage  over  the  open  wound  offers  the  best  treat- 
ment so  that  there  may  be  free  access  of  air  and  sunshine;  this  is  es- 
pecially true  of  infected  or  secreting  wounds.    Collodion  alone  or  in 
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the  form  of  the  familinr  cotton-and-rollodion  drcssinj;  should  not  be 
used  UDtil  all  secretion  has  ccastxt  and  infection  is  improbable.  Moist 
dressings  must  not  be  used  loo  loni;  as  ihey  macerate  the  parts,  and 
usually  a  dry  dressing  can  be  subslitutetl  after  a  few  daj-s.  The  pro- 
longed use  of  bichlorid  may  cause  sloughing  or  poisoning.  Carbolic 
solutions  should  never  be  used  continuously. 

Rest  is  provided  by  suitable  bandaging  that  must  not  in  any 
manner  act  as  a  tourniquet.  In  many  cases  a  splint  is  advisable,  and 
a  suitable  }>osture  (usually  elevation)  uill  be  an  added  factor  of  safety 
and  comfort. 

SPECIAL  WOtTPTDS 

Abrasions  of  the  face,  hands,  and  legs  are  verj-  commonly  due  to 
grazing  contact  producing  scraping  wounds  of  the  superficial  skin 


Fig.  7. — Extensive  (nfcrted  abrasion  ("brush  bum")  uf  shoulder  einllc  icsion. 

layers,  often  quite  extensive,  but  without  much  bleeding.  When  much 
friction  occurs,  heat  is  generated  and  the  edge  of  the  abraded  area  may 
also  show  signs  of  a  i'lrsl  degree  burn  (the  su-ciillcti  "brush  burn," 
Fig.  ;).  These  are  apt  to  be  painful,  and  numbers  of  them  arc  in- 
fected by  neglectful  or  self-treatment,  especially  "barks  of  the  shin." 
Treatment  aims  to  prevent  infection  by  the  u=e  of  iodin  liberally 
applied,  and  then  the  part  is  covered  by  a  niuist  sterile  gauze  dressing 
of  saline,  boric,  or  alcohol  snlution.  It  is  ver>'  unwise  to  use  even  a 
moderately  strong  antiseptic  protective  dressing  in  such  a  case  be- 
cause local  resistance  is  much  lowered  and  a  relatively  large  surface 
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U  exposed  for  absorption.  Carbolic  applications  are  almost  certain 
to  produce  decided  escharotic  effects  even  in  weak  solutions,  and.  in- 
deed, this  drug  (as  hitherto  stated)  should  not  be  used  in  acute 
surgical  conditions  except  as  a  cauterant.  Likewise,  dry  dressings, 
particularly  of  the  collodion  t>pe.  favor  infection.  A  gauze-covered 
wire  or  other  caging  is  the  best  form  of  protective,  so  that  air  and  sim- 
light  may  have  free  access.  If  the  area  of  denudation  is  very  large, 
skin-grafting  may  be  needed.  When  the  serous  oozing  (or  "weep- 
ing") has  ceased,  the  use  of  balsam  of  Peru  or  scarlet  red  ointment  will 
aid  granulations.  "Barks  of  the  shin"  need  to  be  treated  with  the 
greatest  care,  so  that  periostitis  and  ulceration  do  not  occur,  especi- 
ally in  old  people  or  when  varicose  veins  or  perhaps  lues  exist.  In 
cases  of  this  sort  rest  in  bed  with  high  elevation  of  the  limb  will  be 
beneficial,  especially  in  the  early  stages. 

The  systemic  conditions  often  need  as  much  attention  as  the  local 
lesions. 

CRUSHING  WOtnfDS 

These  are  not  infrequently  associated  with  comminuted  fractures, 
and  more  or  less  shock  is  a  common  accompaniment.    The  majority 


Fir.  8. — MotnburK  lonslrictor  a.pplic<l  above  the  level  i)[  the  umbilicus  to  restrict  circula- 
tion through  the  abdominal  aorta. 


of  these  involve  the  hands,  feet,  or  limbs,  and  are  due  to  machinery, 
railway,  vehicle,  mining,  building,  and  other  transportation  and 
industrial  accidents. 

Treatment  is  directed  mainly  to  the  bleeding  and  shock,  and  only 
the  most  necessary  manipulation  is  made  at  first  so  that  the  patient's 
virility  may  be  conserved  (Figs.  8.  q).  In  many  cases,  as  in  a  crushed 
limb,  the  patient  is  put  to  bed  for  shock  treatment  with  a  tourniquet 
in  place  or  artery  clamps  hanging  to  the  vessels,  the  wound  being 
coveretl  by  a  sterile  dressing  (Figs.  10-13).    Later,  the  appropriate 
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measures  may  be  employed.  In  all  instances  the  utmost  gentleness 
must  be  employed,  and  much  good  will  follow  "blocking  the  nerves" 
by  injecting  the  main  or  other  visible  trunks  with  i  per  cent,  cocain, 
i  pet  cent,  novocain,  or  other  analgesics.  By  such  treatment  the 
"anoci- association"  idea  of  Crile  is  carried  out  and  the  dangers  of 
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I^>S-  9- — Bandagiufi  the  cxlremities  to  coiuerve  the  blood-Rupply  in  wvere  hemorrhage. 

secMidary  shock  greatly  diminished.  General  anesthesia  is  of  much 
aid,  as  in  many  cases  of  e\'en  profound  shock  it  has  a  stimulating  effect, 
ether  being  the  anesthetic  of  choice,  preferably  used  with  oxygen. 

The  free  use  of  lodin  is  the  best  disinfectani.  and  it  should  be  pouted 
fearlessly  into  everj'  crevice  of  the  wound  until  the  surgeon  feels  cer- 


Fig.  lo. — ^Toumi(|uct  Uu  iIk  it:iii>-/i.il  vcsads. 


Fig.  II. — Hypcrflciion  ot  tbr 
elbow,  acllnf!  u  an  improNised 
lourniquct  for  bleeding  bckw  the 
joint. 


ItafiL  that  he  is  working  in  an  iodinized  field.  Gasolene,  benzine, 
ierosene,  oUve  oil,  or  albolene  may  be  used  to  remove  grease,  but 
under  no  circumstances  must  vigorous  scrubbing  tx;  undertaken.  If 
there  has  been  any  possible  infection  from  the  soil,  tetanus  antitoxin 
should  be  given  at  once. 
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Conservation  next  tx)  sterilization  is  the  main  requisite,  and  no  tissue 
should  be  sacrificed  unless  absolutely  necrotic  or  wholly  detached  from 
blood-supply.  This  is  especially  true  in  extensive  wounds  about  the 
face,  hands  and  feet,  or  in  other  localities  where  the  blood-supply  is 
known  to  be  rich.  Severed  nerves  and  tendons  should  be  united  when 
possible,  otherwise  they  should  be  marked  for  subsequent  identifica- 
tion. Tom  or  pulpified  muscle  does  not  unite  well  and  must  be  loosely 
coapted.  Broken  bones  are  held  by  strands  of  kangaroo  tendon  or 
otherwise  placed  in  as  good  position  as  possible  for  subsequent  treat- 


Fig.  13. — a.  Rubber  tubing  tourniquet  on  femora)  vessels. 

on  ajctllary  vessels. 


b.  Rubber  tubing  tourniquet 


mcnt.  No  bony  spicule  is  removed  unless  wholly  detached  from 
periosteum  or  obviously  acting  as  a  foreign  body.  Wiring,  plating,  or 
other  metallic  devices  for  bony  junction  are  contra-indicated  until  the 
danger  of  infection  has  passed. 

The  soft  parts  are  loosely  sutured  with  horsehair,  silkworm-gut, 
linen,  or  silk.  Plentiful  drainage  is  provided  by  strands  of  rubber 
tissue  or  rubber  bands.  A  large  loosely  applied  gauze  dressing  is 
moistened  by  saline,  boric,  alcohol,  or  other  mild  solution,  and  then 
the  part  is  placed  at  rest  on  a  well-padded  splint.  When  the  patient  is 
abed  the  member  is  kept  elevated  and  the  dressing  remoistened  every 
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twelve  hours  by  poking  a  glass  syringe  or  irrigating  lip  into  the  meshes 
of  Iht  dressing  and  allowing  the  ;,<)lution  to  flow  from  an  irrigator, 
fountain  or  hand  syringe.  Shock  is  suitably  treated.  If  possible,  the 
patient  is  kept  out  of  doors,  and  many  of  the  cases  do  best  with  the 
wounded  area  exposed  to  the  air  and  sunlight  except  for  the  gauze- 
covered  wire  screen  previously  mentioned. 

Alcoholics  need  whisky  and  bromids 
until  they  sleep,  begin  to  eat,  and  cease 
to  show  tremor  (if  the  tongue  or  fingers. 
The  dressing  need  not  be  changed  for 
twenty-four  hours  unJess  local  pain  or 
discharge  demands,  or  constitutional  de- 
velopments indicate  trouble.  If  now  some 
of  the  parts  are  gangrenous  or  dead,  they 
may  be  removed,  but  unless  inflamma- 
tory reaction  is  ver>'  active  it  is  advisable 
to  wait  as  long  as  jKissible  before  excising 
supposedly  dead  soft  parts,  in  the  confi- 
dent hope  that  at  least  some  vitality 
will  return.  Drainage  is  gradually  re- 
moved, and  when  the  granulation  stage 
is  under  way,  balsam  of  Peru  or  balsam 
of  lar  may  be  used  as  a  dressing. 

The  general  health  of  the  patient  is  suitably  cared  for  after  the 
manner  indicated  under  Infected  Wounds. 


Fig.  ij.-  KuIjIkt  lubinj!  on 
middle  firiKcr  iind  rulitK-r  liand 
on  Utik*  biiffcr,  acting  b»  m 
Inurntqucl. 


AVULSIONS 

In  these  cases  the  part  is  forcibly  torn  away,  as  the  scalp  from  the 
skull  or  the  arm  from  the  shoulder  (disarticulation  avulsion).  These 
accidents  generally  occur  to  persons  working  about  revolving  belts, 
gears,  conveyors,  buskers,  or  similar  appliances  (Fig.  14). 

Scalping  is  commonest  among  women,  and  the  entire  scalp 
may  be  avulsed  with  the  ears  and  eyebrows,  or  any  portion  of  the 
hairy  part  may  be  removed,  with  or  without  a  portion  of  the  outer 
table  of  the  skull.  Bleeding  is  usually  slight,  but  shock  is  often 
profound. 

Treatment  is  primarily  for  the  shock,  and  later  autogenous  skin- 
prafting  will  be  nccessar>-.  Very  occasionally  an  avulsed  scalp  has 
been  replaced  and  some  portions  of  it  have  successfully  healed,  but 
such  cases  are  obviously  only  those  in  which  the  entire  scalp  is  not 
denuded. 
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when  she  recovered  from  the  anesthetic  protection  was  afforded  by 
a  wire  cage,  so  that  the  grafts  were  exposwl  to  the  air.  For  a  long  time 
Ibe  grafted  area  cracked  and  ulcerated  from  slight  pressure,  but  event- 
ually a  movable  thin  scalp  resulted,  and  the  defect  is  ver>'  well  covered 
by  a  wig  with  a  vcr>'  low  "bang"  to  cover  the  eyebrow  region.  Four 
unsuccessful  later  efforts  were  made  to  prnfl  an  eyebrow,  hairj-  parts 
being  taken  from  her  adjacent  scalp  and  pubes,  and  on  the  other 
occasions  from  the  scalp  of  donors. 

Anilsions  of  a  limb  from  the  socket  (disarticutaiions)  are  com- 
monest at  the  shoulder  and  knee,  and  often  the  separation  is  done 
with  almost  surgical  precision.  The  vessels  arc  usually  so  twisted  or 
stretched  that  little  bleeding  occurs.  In  a  recent  case  the  patient 
had  his  right  elbow  caught  in  a  be  It -conveyor,  and  was  brought  to  the 
hospital  with  the  intact  humerus  entirely  denuded  from  a  point  just 
below  the  axilla,  and  an  immediate  ojiorative  disarticulation  of  the 
shoulder  was  done.  There  was  practically  no  bleeding  despite  the 
tearing  away  of  the  limb  at  the  elbow  and  the  stripping  of  soft  parts 
from  the  armpit  down.  The  remaining  muscle  and  skin  was  sufficient 
to  form  a  good  flap,  and  healing  was  almost  as  prompt  as  if  the  disar- 
ticulation had  been  performed  deliberately. 

Treatmcni  of  this  class  of  cases  designs  to  control  shock  and  bleed- 
ing and  to  difunfect  by  iodin,  later  making  such  closure  as  the  condi- 
tions warrant.     Kxtenyve  manipulation  should  be  postponed  in  the 

presence  of  shock. 

BOT-LET  WOUNDS 

These  are  exceedingly  common  in  civil  practice,  and  they  generally 
occur  from  revolvers  (.32,  ._i8.  and  .44  caliber\  shot-guns,  and  rifles. 

Symptoms.— The  wound  of  entrance  is  ordinarily  round,  with  dark 
edges,  and  if  the  conUict  is  close,  powder  stains  are  generally  in  CN-i- 
dence.  Occasionally  clothing  has  been  ignited,  and  tKcn  bums  of 
various  degrees  are  added  factors.  In  some  instances  the  wadding  of 
the  missile  or  pieces  of  clothing  arc  carried  subcutaneously.  if  the 
head  or  thorax  has  been  struck,  it  is  not  uncommon  for  the  bullet  to 
>  glance  and  travel  a  long  distance  subcutaneously  after  strikbg  the 
bone  just  beneath  the  place  of  entrance.  Many  such  cases  soon  show 
a  ridge  of  swelling  and  ecchymosis  outlining  the  course  of  the  bullet. 
Bleeding  is  usually  slight  unless  a  main  vessel  has  been  cut,  and  then 
the  blood  is  more  likely  to  collect  subcutaneously  than  to  appear  at  the 
wound  of  entrance  or  exit.  If  the  wound  is  over  a  reasonably  large 
vessel,  such  a  hematoma  may  within  a  short  time  develop  the  hum  or 
thrill  characteristic  of  an  arteriovenous  aneurysm.    I  recently  had 
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such  an  occurrence  in  the  femoral  vessels  following  the  wound  of  a  .38 
caliber  bullet  that  entered  the  upper  part  of  the  thigh,  traversed  the 
limb,  and  appeared  in  the  buttock  subcutaneously.  In  this  patient 
a  large  hematoma  obscured  the  actual  conditions  for  a  few  days. 

Treatment. — The  wound  is  sterilized  by  flooding  it  with  iodin  and 
then  applying  a  sterile  moist  dressing  after  a  small  rubber  drain  has 
been  inserted. 

Probing  is  exceedingly  dangerous  and  should  never  be  done.  Tetanus 
antitoxin  is  to  be  given  in  everj'  instance.  If  the  bullet  is  doing  harm, 
it  will  manifest  itself  by  adequate  and  appropriate  signs  of  pressure, 
and  it  can  be  removed  when  the  chances  of  infection  have  subsided. 
In  many  instances  it  is  suitably  encysted  and  may  be  left  undisturbed 
indefinitely.  If  the  missile  is  hidden,  careful  radiographic  examina- 
tion is  the  best  guide  to  the  location,  but  in  such  cases  the  a-ray  plates 
must  be  made  in  at  least  two  axes,  and  preferably  stereoscopic.  If 
doubt  exists  as  to  the  presence  of  wadding,  clothing,  or  other  foreign 
substances,  the  wound  is  to  be  enlarged  and  inspected;  this  is  especi- 
all)'  needed  in  Fourth-of-JuIy  wounds  from  "blank  cartridges." 

Bullets  penetrating  the  thoracic  cavity  are  never  searched  for  at 
once  unless  evidences  of  heart  injury  exist. 

If  the  abdominal  cavity,  however,  has  been  penetrated,  immediate 
operation  is  necessary  to  determine  the  presence  or  absence  of  intra- 
abdominal mischief,  as  in  such  cases  it  is  unwise  to  await  definite  evi- 
dences of  hemorrhage  or  peritonitis. 

Skull  penetration  requires  operation,  as  a  rule,  because  of  the  possi- 
bility of  hemorrhage  or  infection  from  the  bullet,  other  foreign  bodies, 
or  spiculae  of  bone;  however,  it  is  usually  safe  to  wait  some  days  in 
such  cases,  and  in  all  instances  a^-ray  localization  is  essential. 

The  surgeon  in  ever>'  case  must  be  certain  that  the  bullet  has  actu- 
ally entered  the  suspected  cavity  and  not  ricocheted  into  a  more  or 
less  subcutaneous  locality. 

Hematoma  formation  may  eventuate  in  abscess,  and  in  such  an 
event  the  bullet,  or  some  foreign  substance  entering  with  it,  will  be 
usually  found  in  the  cavity  thereof. 

Joint  penetratioa  by  a  bullet  demands  expectant  treatment  with 
suitable  drainage,  extension,  and  immobilization,  on  the  theorj'  that 
infection  will  be  quite  likely  to  subside  or  localize  unless  stimulated 
by  manipulation  that  often  is  like  a  search  in  the  dark.  Joints  are  less 
likely  to  become  infected  if  a  2  per  cent,  formalin  solution  in  glycerin  is 
injected  at  once,  the  part  being  kept  in  forced  extension. 

As  a  matter  of  practice,  it  may  be  stated  that  an  intra-abdominal 
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bullet  Mfound  is  the  only  variety  requiring  immediate  exploration;  all 
the  others  can  usually  await  the  development  of  symptoms  and 
proper  localization. 

Bullets  afTecting  bones  practically  cause  s>'niploms  of  compound 
fracture,  and  they  are  treated  accordingly.  If  the  hone  is  bored  through 
with  little  or  no  comminution,  the  trcalmt-nt  resolves  itself  into  sterili- 
zation and  drainage.  Bullets  embedded  in  bone  usually  do  no  harm 
and  are  left  alone. 

Shot-guns  cause  more  or  less  "peppering"  of  the  parts  with  buck- 
shot, and  often  many  powder  grains  are  embedded.  Penetration  is 
usually  relatively  superficial,  otherwise  the  parts  present  symptoms 
not  unlike  extensive  lacerating  or  crushing  inju  ries.  Shot  is  picked  out 
after  the  area  is  iodini2cd;pow^der  grains  are  likewise  treated,  and  their 
removal  is  facilitated  often  by  brisk  scrubbing  of  the  pari.  It  is  stated 
that  a  dressing  of  h}'drogen  peroxid  favors  the  removal  of  powder 
grains,  but  personally  1  believe  that  repeated  poultices  of  sterile  oil  or 
vaselin  better  softens  the  tissues;  at  best  the  extraction  is  a  tedious 
and  painful  process.  Zinc  oxid  adhesive  sometimes  sweats  out  pow- 
der flakes. 

STAB  WOUNDS 

Generally  these  are  from  knives,  stilettos,  and  other  pointed  objects 
like  spikes,  splinters,  umbrellas,  c:ines,  and  tongs. 

The  signs  are  those  of  lacerated  wounds,  and  the  treatment  is 
based  on  control  of  shock,  hemorrhage,  and  infection.  Sterilization 
an<l  drainage  arc  the  two  essentiaLs.  but  meddlesome  interference  is 
likely  to  prove  harmful,  especially  if  pursued  with  the  idea  of  "opening 
up"  the  zone  penetrated.  Inlra-abdominul  stubs  <lemand  immediate 
exploration,  even  though  the  wound  seems  to  have  bivolved  only  the 
omentum  or  mesenter>'  that  so  often  is  found  extruding.  So  far  as 
possible,  operative  access  to  the  abdomen  is  gained  close  to  the  median 
line,  and  the  incision  is  planned  so  that  it  may  be  extended  if  required. 
The  retrorettus  line  of  approach  is  or<iinarily  the  best,  and  the  original 
stab  may  be  used  for  drainage  purposes. 

Stabs  of  the  chest  may  injure  the  intercostal  vessels  and  cause 
alarming  bleeding  that  often  is  hard  to  control.  Packing  ordinarily 
suffices,  but  if  this  fails,  it  may  be  necessary  to  clamp  the  lower  edge  of 
the  rib  or  to  encircle  it  with  catgut  passed  on  a  wide  semicircular 
nccdW  or  sharp  ligature  passer. 

Mucous  membrtine  wounds,  as  a  rule,  heal  kindly,  notably  those  of 
the  mouth  and  nose.  Bleeding  is  generally  promptly  controlled  by 
pressure;  failing  this,  an  encircling  ligature  is  often  needed. 
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Epislaxis  that  is  not  controlled  by  packing  the  anterior  nans  can 
be  checked  by  plugging  the  posterior  naris  with  cotton  passed  on  a 
Bellocq's  canula;  a  soft-rubber  catheter  answers  the  same  purpose. 
A  very  effective  method  is  to  insert  a  condom  or  rubber  glove  finger 
or  cot  far  into  the  nostril  and  then  distend  it  by  air  or  water.  If  a  cot- 
ton or  gauze  plug  is  used,  it  may  be  previously  moistened  in  cocain  or 
adrenalin.  Such  a  plug  rapidly  becomes  foul,  and  should  not  be  al- 
lowed to  remain  more  than  twenty-four  hours,  and  the  removal  of  it 
may  be  faciUtated  by  injection  of  peroxid  of  hydrogen,  albolene,  or  oil. 

Urethral  wounds  often  bleed  excessively,  and  if  injections  of  adre- 
nalin are  inadequate,  a  large  steel  sound  may  be  passed  and  allowed  to 
remain  in  place  several  hours,  thus  acting  as  an  effective  plug. 

Wound  Complications 

These  may  be  said  to  consist  of  infections,  aneurysms,  keloids,  and 

contractions. 

WOUND  INFECTION' 

An  injected  wound  is  one  that  harbors  and  nurtures  pyogenic  organ- 
isms. The  ordinary  pus-producing  germs  are  the  Staphylococci 
{aureus,  citreus,  and  olbus)  and  the  Streptococci.  Other  types  of 
infection  may  also  be  caused  by  several  organisms,  but  for  practical 
purposes  the  two  foregoing  are  most  important.  If  more  than  one 
variety  of  bacteria  is  present,  a  mixed  injection  is  said  to  exist,  and 
wounds  thus  invaded  are  often  serious  and  protracted. 

This  general  subject  is  also  discussed  in  the  chapter  headed  In- 
fections of  the  Hands,  p.  62. 

Causes  and  Varieties.— Germs  are  more  or  less  constantly  present, 
and  they  gain  entrance  at  the  time  the  wound  is  produced  {primary 
injection)  or  are  subsequently  introduced  during  the  course  of  treat- 
ment {secondary  injection) ;  in  another  class  the  original  infected  focus 
is  the  source  of  involvement  of  distant  or  adjacent  tissues  {reinfection). 
The  vitality  of  the  part  wounded  (local  resistance)  is  also  a  factor,  as  is 
the  constitutional  physique  {general  resistance). 

Germs  vary  in  their  virulence  and  in  their  manifestations,  and  an 
essential  prognostic  element  is  the  amount  of  the  introduced  infection 
and  the  vital  resistance  of  the  subject;  in  other  words,  the  outcome  is 
directly  proportionate  to  the  amount  of  the  dose  and  the  capacity  to 
react  from  it. 

Prophylaxis  is  a  most  important  feature,  and  if  sterilization  can 
be  promptly  and  thoroughly  accomplished  the  extent  of  infection  will 
be  minimized. 
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Staphyiococcm  infection  is  the  least  dangerous  and  tlie  most  com- 
mon. It  is  chararterized  by  a  tendency  toward  limitation,  abscess 
formation,  and  the  presence  of  large  quantities  of  thick  yellow  or 
whitish  pus  (the  so-called  "laudable  pus"  of  the  older  surgeons). 
Occasionally  the  pus  becomes  greenish,  indicating  pyocyanats  infec- 
tion, often  of  low  grade  and  usually  of  good  import. 

Streptococcus  infection  is  the  most  dangerous  but,  fortunately,  less 
common.  It  is  characterized  by  a  tendenc>-  lo  invade  adjacent  tissue, 
httle  if  any  abscess  formation  or  pus.  and  is  prone  lo  involve  the 
lymph-channels  and  thus  gain  entrance  into  the  general  circulation. 

Celiulilis  Ls  inflammation  of  the  subcutaneous  cellular  tissue,  and 
if  wide-^read  usually  means  a  slreptotx>ccic  infection. 

Lymphangitis  is  iniJammalion  of  the  lyniph-vcssels. 

Lymphadenitis  is  intlainmalion  uf  the  lymph-glamls. 

Septicemia  is  systemic  pyogenic  infection,  ordinarily  of  strepto- 
coccic origin. 

Pyemia  is  that  form  of  infection  due  to  metastatic  depoats  from  an 
original  pus  focus. 

Phlebitis  is  inflammation  of  a  vein,  and  it  often  occurs  as  a  septic 
thnunbophlebitis. 

Symptoms. —  IjkoI  signs  in  the  wound  are  the  redness,  pain,  heat, 
and  swelling  characteristic  of  all  inf!ammator>'  reaction.  Wounds 
that  bleed  freely  are  less  likely  to  become  infected  than  those  of  the 
punctured  variety. 

The  local  unset  of  infection  is  ordinarily  manifested  by  throbbing 
or  stinging  pain,  very  promptly  followed  by  swelling,  heat,  and  red- 
ness. If  seen  early,  the  wound  discharge  will  he  Lhin  and  water>-,  not 
unlike  brownish  serum;  if  seen  later,  pus  will  be  present  in  varying 
quantities.  If  the  process  b  sharply  localized  the  infection  is  prob- 
ably solely  staphylococcic,  but  if  there  is  little  or  no  pus,  and  if  the  part 
is  red,  swollen,  edematous,  hot,  and  painful,  then  the  infection  is 
probably  streptococcic.  If  there  are  tender  red  streak.s  running  from 
the  focus,  lymphangitis  is  present  and  the  neighboring  glands  will  be 
swollen  and  painful,  constituting  lymphadenitis.  If  the  area  is  quite 
red  and  brawnyand  more  or  less  circumscribed,  then  cellulitis  is  present. 

General  signs  are  malaise,  loss  of  appetite,  fever,  chilliness,  and,  in 
advanced  cases,  chills,  high  fever,  and  sweats.  These  constitutional 
signs  depend  upon  the  t>-pc  and  extent  of  the  infcctiort  and  the  vital 
resistance  to  it.  If  these  signs  persist,  £c/>/u:emifi  is  present,  and  we 
speak  of  the  condition  also  as  "sepsis,"  "bacteremia,"  or  '"septic 
state." 
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If  pus  foci  have  been  carried  from  the  original  zone  or  from  a 
broken-down  thrombus  to  more  or  less  distant  parts  that  show  evi- 
dences of  abscess  formation,  then  pyemia  exists.  Between  the  chills 
and  high  fever  of  pyemia  the  temperature  may  be  normal  or  subnormal, 
and  each  chill  is  said  to  represent  the  formation  of  a  metastatic  abscess. 
Such  abscesses  may  give  more  or  less  appropriate  evidences  if  they 
form  externally,  but  if  they  are  deep  seated  their  location  may  be 
most  difficult  to  determine.  Involvement  of  the  lung,  liver,  spleen, 
and  kidney  is  very  common  in  this  condition. 

In  all  these  "septic  states"  the  examination  of  the  blood  is  of  much 
diagnostic,  therapeutic,  and  prognostic  value. 

Differential  diagnosis  as  between  various  forms  of  wound  infec- 
tion is  not  particularly  important  except  in  so  far  that  the  surgeon 
must  be  reasonably  sure  whether  or  not  a  pus  focus  is  within  reach 
of  surgical  attack;  in  other  words,  the  type  of  treatment  depends 
in  large  degree  upon  the  possibility  of  incising  and  draining  pus-con- 
taining foci. 

In  joint  infections,  rheumatism  (simple  or  gonorrheal)  is  sometimes 
diagnosticated  when  the  history  or  local  signs  of  injury  are  imperfect 
or  indistinct;  such  an  error  is  usually  avoidable  by  careful  repeated 
observations,  especially  if  a  blood  examination  is  made.  The  newer 
teaching  of  some  would  have  us  believe  that  "rheumatism"  is  an  in- 
fective process  probably  of  streptococcus  origin,  but  even  with  this  in 
mind  the  error  should  not  be  made  of  overlooking  a  contiguous  or  dis- 
tant abscess. 

Typhoid,  pulmonary  tuberculosis,  and  malaria  sometimes  cause 
confusion  because  the  temperature-curve  in  each  may  for  a  time  re- 
semble that  of  a  wound  infection.  Here,  again,  careful  examination 
plus  blood  tests  provide  the  earliest  and  safest  differentiation.  Ery- 
sipelas is  easily  confused  with  cellulitis;  the  newer  views  regard  them 
as  practically  identical,  and  hence  their  separation  is  more  academic 
than  necessary. 

Treatment. — Prophylaxis  is  the  main  element,  and,  as  stated  lUtherto, 
every  wound  not  made  uith  surgical  intent  under  aseptic  conditions  should 
be  regarded  and  treated  as  if  already  infected. 

This  means  that  the  primary  treatment  by  sterilization,  suture,  and 
drainage  should  anticipate  infection  and  thus  be  appropriate  to  the 
end  in  view.  lodin  disinfection  is  the  best  single  means  at  hand,  and 
this  antiseptic  should  be  used  liberally  and  fearlessly,  as  it  may  be 
applied  to  any  broken  surface  or  member  with  impunity,  the  eye  and 
other  delicate  parts  being  included  (Fig.  i6). 
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Suturing  should  not  be  too  tight. 

Dramaie  must  be  adequate,  and  not  so  placed  that  Jt  will  act  as  a 
ork  or  dam;  for  this  reason  rubber  acts  better  than  gauze  drainage. 

Probing  is  mentioned  only  to  be  condemned,  as  in  many  instances 
the  probe  acts  as  effectively  as  a  hj-podermic  needle  in  inoculating 
parts  not  already  infected. 

Afoist  dressings  of  salt,  boric,  alcohol,  or  some  equally  mild  solution 
should  be  used ;  strong  antiseptics  lower  ihc  local  resistance  and  further 
burden  tissues  already  sufficiently  damaged. 

Curative  measures  for  the  various  wound  infections  may  be  said  to 
be  (a)  general  and  (b)  local. 

{a)  General  Measures.-  Food,  sleef>,  and  /rcsh  air  are  the  essentials, 
and  each  should  be  proxnded  in  large  doses. 

Food  should  be  furnished  often  and  in  small  amounts,  rather  than 
less  often  in  large  amounts.  It  should  be  concentrated  and  fluid,  con- 
sisting largely  of  meat-soups,  broths, 
milk,  eggs,  and  a  reasonable  amount 
of  whisky  or  beer  to  those  accustomed 
to  using  such  beverage-s.  Water  must 
be  taken  freely,  and  if  necessary  it  can 
be  given  by  rectum  in  the  form  of  a 
"drip"  for  several  hours  continuously, 
or  6  ounces  may  be  given  every  four 
hours  or  oftener.  Ordinarj-  tap-water 
acts  just  as  well  rcctallj'  as  salt  solu- 
tion, and  apparently  causes  less  thirst 
and  kidney  irritation.  Whisky  may 
or  may  not  be  combined,  according 
to  need.     Rectal  feeding  should   be 

pos^tptmed  as  long  as  possible  because  few  patients  are  long  tolerant 
to  it. 

Sifep  will  be  better  if  the  patient  is  kept  as  quiet  as  possible,  es- 
pecially if  the  fresh-air  treatment  can  be  combinetl.  Sponging,  hot 
drinks,  body  massage,  and  like  measures  are  sometimes  efleclive.  If 
drugs  arc  needed,  Irional.  veronal,  mcdinal,  and  the  bromids  act  best. 
Murjihin  mu.st  be  very  cautiously  used. 

Fresh  atr  and  sunshine  will  act  well  in  nearly  all  cases,  especially 
if  tolerance  is  gained  by  giving  the  patient  longer  stances  daily,  and 
e%'entual!y  many  cases  are  left  out  of  doors  nearly  the  entire  time. 

Eln  many  instances  exposure  of  the  wound  to  the  air  and  sun  is  very 
effective,  especially  in  the  sepsis  from  burns  or  extensive  denudation; 
L 


Fig.  i6.— Watch  ciystid  prolcc- 
lor  and  adhesive  to  pment  ce('3pc 
of  purulent  ■>ecTetu>n  from  one  cy« 
to  another,  or  from  a  (onhead 
wound  to  the  CyC 
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here  also  the  patient  should  be  rendered  tolerant  by  daily  increasing 
periods  of  exposure. 

(6)  Local  Measures. — These  aim  to  prevent  the  spread  of  infection 
focally  or  distally,  and  the  means  at  hand  consist  generally  of: 

(i)  Exttemal  applications. 

(2)  Incision  and  drainage. 

{3)  Sera  and  vaccines. 

(4)  Sedatives. 

(i)  External  Applications. — In  the  early  stages  of  infection,  and 
before  fluctuation  or  other  local  signs  of  pus  are  present,  the  external 
use  of  various  substances  may  prove  of  aid  in  (a)  preventing  the  spread 
of  infection,  or  (b)  focalizing  the  effects  of  same. 

These  applications  usually  take  the  form  of  moist  dressings,  and 
these  are  generally  used  hot  at  first  and  later  are  cold.  Numerous  solu- 
tions have  been  employed,  but  the  essential  feature  is  probably  the 
moisture  rather  than  any  inherent  virtue  of  the  antiseptic  employed. 
Caution  must  be  observed  in  the  use  of  any  antiseptic  that  might  have 
any  harmful  local  or  general  effect  if  absorbed,  and  for  that  reason 
carbolic,  bichlorid,  and  drugs  of  this  class  are  less  generally  used  than 
formerly. 

Salt,  boric,  and  aluminum  acetate  solutions  are  very  generally  used, 
and  they  are  quite  harmless  even  to  denuded  surfaces  or  when  long 
employed.  Several  layers  of  gauze  should  be  applied,  and  in  an  ex- 
tremity it  is  essential  not  to  encircle  the  part  until  it  has  been  suffi- 
ciently protected  by  many  such  layers,  so  that  the  circulation  will  not 
suffer  by  pressure.  A  very  convenient  method  of  applying  such  a 
"wet  dressing"  is  to  soak  a  sterile  bandage  in  the  solution  and  then  un- 
reel it  in  criss-cross  layers  o\*er  the  part,  and  in  this  manner  the  same 
effect  is  gained  as  if  many  layers  of  compresses  had  been  used.  Oiled 
«ilk  or  rubber  tissue  (or  some  substitute  for  the  latter)  covers  the  dress- 
ing, but  holes  should  be  cut  in  the  protective  so  that  no  poultice  or 
cupping  action  occurs.  The  gauze  is  kept  moist  by  allowing  the  solu- 
tion to  reach  it  through  a  glass  tube  shoved  between  the  meshes,  and 
ysually  this  will  be  required  once  each  four  or  six  hours.  The  part 
should  be  elevated,  and  if  a  joint  is  involved,  the  support  and  extension 
from  a  splint  or  apparatus  is  necessary  for  comfort  and  to  prevent 
contractures. 

My  experience  is  that  hot  moist  dressings  are  most  useful  in  the 
early  stages  of  infection,  and  thereafter  cold  applications  are  of  greatest 
worth.  The  use  of  a  25  or  50 per  cent,  alcohol  dressing  relieves  pain  and 
frequently  proves  of  value.    If  a  moist  dressing  is  used  in  the  presence 
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of  a  wound  especial  care  is  then  necessary'  so  thai  the  drug  may  have 
no  harmful  local  or  (general  effect;  (or  that  reason  carboUc  or  mercurial 
solutions  are  often  dangerous.  1  once  saw  a  child  whose  face  was  hor- 
ribly deformed  by  cancrum  oris  de%'eloped  from  the  continuous  use  of 
weak  bichlorid  lotion  fullowinj;  a  simple  infected  abrasion  of  the  cheek. 

If  there  is  much  tnlor  from  the  wound  it  tan  be  controlled  by  the 
use  of  a  permanganate  of  potash  solution  of  a  deep  pink  color.  Equally 
effective  is  a  solution  of  i  dram  of  iodin  to  a  pint  of  water,  and  either 
of  the^e  makes  an  e^ccellent  inigating  medium.  Magnesium  sulphate 
in  saturated  watery  solution  (or  less  strong)  seems  to  act  specially 
wcU  in  erysipeloid  infections. 

Conlinuoiis  bath  or  immersioti  treatment  has  not  been  especially 
useful  in  my  experience;  at  best  it  cannol  be  used  for  mure  than  a 
short  time  because  it  causes  maceration  of  the  parts.  Tt  is  t-mployed 
practically  only  for  the  hands  and  feel. 

Bier's  cups  and  bonds  for  hyperemia  arc  sometimes  useful  adjuncts, 
espedally  in  the  early  and  late  stages. 

Local  injections  about  the  periphcrj-  of  the  infection  were  once 
largely  used  in  erj'sipelas  infections,  but  the  methotl  is  now  rarely 
employed. 

Baking  and  other  forms  of  dry  heal  are  rarely  used  now  in  the  acute 
stages. 

h)  Incision  and  Drainagt.—Th^  indications  for  these  are  (o)  the 
presence  of  pus  and  ib)  spreading  edema  and  brawniness. 

Pus  makes  its  presence  manifest  (aside  from  systemic  signs)  by 
fiuctuution.  tocaiised  pain^  or  distinct  circumscribed  induration,  and 
the  presence  of  any  two  of  these  jusliiic:*  cxploratinn. 

Throbbing  pain,  spasm  of  muscle,  and  pain  on  motion,  if  localized, 
arc  three  further  symptoms  found  more  or  less  frequently  in  conjunc- 
tion with  the  trinity  of  cardinal  signs  previously  mentioned  (Fig.  17). 

Irxcisimt  is  to  be  made  over  the  place  of  maximum  fluctuation,  pain, 
or  induration,  and  in  direction  should  parallel  the  underlying  vessels, 
tendons,  and  muscles  unless  there  is  good  reason  to  vary  this  funda- 
mental rule.  The  len^h  and  depth  of  the  cut  should  be  adequate  in 
the  linit  instance,  so  that  it  may  not  require  repetition.  The  pus  may 
often  be  first  located  by  hypodermic  puncture,  otherwise  the  skin  and 
subcutaneous  parts  are  alone  incised  by  a  small  opening,  and  through 
this  a  closed  artery-  clamp  is  then  thrust  as  deeply  as  desired,  and  then 
it  is  withdrawn  with  the  blades  open.  The  incision  is  then  erdarged, 
or  reinforced  or  connecttxi  by  others,  so  that  the  pus  focus  may  be 
adequately  exposed  for  drainage  (Fig.  iS). 


36 


TRAUMATIC  SURGERY 


In  Other  cases,  with  or  without  the  definite  finding  of  a  pus  focus, 
it  rather  rarely  may  be  necessary  to  make  one  or  more  incisions  to 


Fig.  17.— Incising  retropharyngeal  abscess  with  a  cot  ton -covered  scalpel. 


Fig.  18. — Method  of  opening  a  deep-seated  abscess:  a,  LocatinR  the  pus  focus  by 
an  aspirating  syringe;  b,  enlarging  the  incision  by  widely  opened  gxtinted  SL'issors  or  arler>' 
clamps. 


relieve  tension  in  a  swollen  and  more  or  less  edematous  area.     In 
such  cases  the  rule  is  to  incise  to  the  depth  of  the  fascial  layer  only, 
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placing  each  of  the  incisions  so  that  they  may  intercommunicate 
through  the  medium  of  drainage  (Figs.  19-21). 

Less  often  incisions  are  maile  so  that  drainage  may  be  "through 
and  through/'  and  then  the  drain  is  passed  between  tendons  and 
vessels  so  that  no  structural  damage  is  done. 
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ng.  19. — Abscess  of  bresst  and  [>ri^>cr  line  of  inrixion  radindng  as  a  sjMkc  of  a  wbcd,  wiih 

Uie  nipple  tA  the  center. 

Drainage  waUrial  is  generally  gauze  or  rubber. 

Gauze  drainage  has  the  disadvantage  of  adhering  to  the  edges  of  the 
wound,  and  it  also  soon  becomes  saturated  with  the  discharge,  and  will 
then  act  as  a  plug  or  cork  and  defeat  its  purpose. 


^ 
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FSg.  M>.— ^itea  of  pu»  in  tiMCOA  ui  breast :  a,  Subcutancoiu,  or  extngbiDclular;  b,  gtandubr, 
or  extramunl;  f,  muscular,  or  mural. 

When  a  wallcd-ofF  or  circumscribwl  pus  ca\nty  has  bren  emptied 
of  its  contents,  then  packing  it  with  gauze  is  of  great  value  to  encourage 
granulations.  If  there  w  much  oozing  of  blood,  gauze  drainage  may 
also  be  used. 

Gauze  absorbs  better  when  moist,  and  it  slicks  less  when  previously 
soaked  in  sterile  olive  ofl,  albolene,  or  vaselin;  hence  drains  arc  frc- 


38  TRAUMATIC   SURGERY 

quently  soaked  in  salt,  boric,  or  alcohol  solution  or  moisten^  by  some 
oily  substance.  When  healing  is  to  be  promotetl  and  when  drainage 
is  rather  slight,  gauze  soaked  in  10  per  cent,  balsam  of  Peru  (in  castor 
oil  or  glycerin)  is  a  splendid  application.  "Medicated"  gauze  (iodo- 
form, carbolic,  and  others)  is  not  much  used. 

Rubber  drainage  is  by  tubes  or  tissue.  The  former  must  not  be 
used  over  a  long  period  because  they  cause  a  pressure-necrosis  and 
thus  tend  to  form  sinuses  or  erosions,  leading  to  ulceration  or  hemor- 
rhage. The  tubes  should  be  fenestrated  or  split  lengthwise.  If 
desired,  a  wick  of  gauze  may  be  passed  through  the  tube,  thus  forming 
the  so-called  "cigarette  drain." 

Rubber-tissue  drains  are  very  largely  used  because  they  are  soft  and 
readily  fashioned  into  appropriate  size.  If  they  are  folded  like  an 
"accordion  pleat"  more  channels  for  drainage  will  be  provided  than  if 


Fig.  Ji. — Aspirating  cup  following  incision  for  breast  abscess. 

each  layer  is  folded  in  the  same  direction.  The  typical  "cigarette 
drain"  is  made  by  enclosing  a  rolled  section  of  gauze  in  a  piece  of  tissue. 
This  tissue  (known  also  as  gutta-percha  tissue)  is  sold  in  yard-square 
or  larger  lots,  and  is  sterilized  by  soaking  desired  sections  in  i  :  5000 
bichlorid  for  forty-eight  hours.  Then  each  section  is  dried  between 
sterile  towels  and  rolled  into  a  loose  coil  surrounded  by  sterile  gauze  or 
placed  in  a  sterile  jar  for  use  as  desired.  It  may  also  be  kept  in  alco- 
hol or  a  weak  solution  of  bichlorid. 

Rubber  bands,  such  as  stationers  supply,  make  excellent  drains,  and 
personally  I  prefer  them  because  they  can  be  boiled  as  required.  A 
discarded  rubber  glove  furnishes  good  drainage  material  also. 

Whatever  material  is  used,  it  should  act  as  a  drain  and  not  as  a 
plug,  dam,  or  cork.  It  is  better  to  use  two  or  more  smaU  drains  than 
one  large  drain, 

(3)  Sera  and  Vaccines. — These  have  not  proved  very  effective,  and, 
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personally.  I  have  never  derived  any  special  good  from  them.  Ap- 
parently ihc  so-called  "mixed  baclerins"  are  likely  to  do  most  good, 
a:»  many  wounds  show  some  mixed  infection  by  staphylococci  and 
slrq)tococd. 

Autogenous  vaccines  arc  the  best,  but  it  is  difficult  to  prepare  them 
and  thej  ;tre  of  limited  availability,  and  thus  "'stock"  vaccines  are  used 
^generally. 

Antitetanic  serum  is  of  distinct  value  from  a  prophylactic  stand- 
point, and  it  should  be  used  whenever  a  wound  has  been  contaminated 
by  the  soil,  street  dirt  or  stable  refuse,  ami  in  all  bullet  and  Fourth-of- 
July  wounds. 

(4)  5ftfdr«tej.— Anodynes  and  hypnotics  are  to  be  used  judiciously, 
and  no  morphin  should  be  given  unless  absolutely  needed.  Codein  in 
{-grain  doses  is  excellent  for  pain,  but  it  is  to  be  remembered  that  con- 
tinued pain  means  pressure,  and  pressure  means  inflammation,  and 
inflammation  often  means  that  the  focus  has  not  been  reached,  and 
hence  anodynes  must  be  replaced  by  the  knife  and  drainage. 

Trional  and  veronal  (alone  or  in  combination)  and  the  bromids  are 
the  h>'pnotics  of  greatest  value. 

ANEURYSMS 

These  arc  very  rare  complications  of  wounds,  and  their  occurrence 
is  limited  practically  to  stab,  bullet,  and  other  perforate*!  wounds. 
They  occur  most  commonly  in  the  thigh,  upper  leg,  arm,  and  face. 

These  traumatic  forms  of  aneurysm  arc  the  so-called  "false"  and 
the  "arteriovenous"  aneurysm. 

False  aneurysm  occurs  when  the  coat  of  an  arter>'  has  been  cut 
and  the  bUxxl  leaks  out  and  is  retained  in  a  fluid  state  by  a  fibrous 
wall  or  sac  that  forms  about  it.  the  vessel  walls  themselves  forming  no 
part  of  this  aneurj'smal  sac. 

Arteriovenous  aneurTsm  is  an  abnormal  connection  between  an 
artery  and  a  vein.     Bullet  wounds  are  the  commone.st  source  of  origin. 

Treatment  is  the  same  as  for  any  other  similar  condition.  (See 
abp  pp.  606-609.) 

KELOIDS 

These  are  redundant  or  hjpertrophied  scars  that  often  form  ugly 
ra»ed  ridges  along  the  line  of  the  original  woimd.  Some  persons  are 
particularly  prone  to  them,  notably  negroes.  No  known  source  of 
origin  has  been  ascertained.  They  seem  most  likely  to  follow  wounds 
about  the  face  and  neck,  especially  if  tlie  wound  originally  was  infected 
or  not  well  coapted. 
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Treatment. — Many  spontaneously  subside  and  others  are  benefited 
by  x-ray,  high-frequency,  and  radium  applications.  Fonnerly  the 
injection  of  thiosinamin  was  in  vogue,  but  of  late  it  is  not  much  em- 
ployed. Operative  removal  is  rarely  successful,  as  the  second  wound  is 
quite  likely  to  also  become  keloidal. 

CONTRACTURES 

Wounds  that  cross  joints  often  leave  scars  that  more  or  less  contract 
soft  parts  and  thus  interfere  with  free  motion,  flexion  being  more  usual 
than  extension  contraction.    Infected  wounds  and  bums  are  frequent 


Fig.  la. — Rubber-band  exerciser  for  stifT  fingers:  a,  Arranged  to  exercise  flexors  by 
passing  rubber  band  around  a  splint;  b,  arranged  to  exercise  individual  extensors  by  pas^ng 
rubber  band  through  slits  in  a  splint.  Various  modifications  suggest  themselves  for  exer- 
cising special  fingers  or  the  wrist  or  forearm. 

sources  of  origin,  and  the  hands,  face,  and  neck  are  most  often  in- 
volved ;  of  the  larger  joints,  the  elbow  and  knee  frequently  suffer. 

Treatment. — Any  wound  at  or  near  a  joint  should  be  regarded  as  a 
presumptive  contracture-producer,  and  the  early  treatment  should  be 
planned  to  guard  against  this  sequel  by  adequate  splintage,  posture, 
and  early  motion.  In  the  hand  and  upper  extremity  the  tendency  will 
be  for  Jlexure  contraction,  and  hence  the  splintage  should  be  on  the 
posterior  surface.  In  the  foot  and  lower  extremity  the  opposite  tend- 
ency pertains,  and  hence  splintage  should  be  on  the  anterior  surface. 

In  threatened  finger  contractions  I  have  often  found  it  of  value  to 
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fashion  a  thin  board  the  width  of  the  spread -apart  fingers  and  bind  it  to 
the  back  of  the  hand  and  above  the  wrist,  sometimes  making  the  lower 
end  of  it  notched  or  slit  to  fit  each  I'mgcr-lip.  To  each  noldior  through 
the  slits  is  fastened  a  rubber  band,  and  this  is  put  over  the  linKer-tip, 
and  thus  a  continuous  clastic  pull  is  provided  that  quite  effectively 
limbers  up  a  stiff  digit  (Hg.  22).  The  same  idea  can  be  applied  in  the 
treatment  of  other  stiff  joints  from  this  or  other  sources. 

If  the  contracture  exists  and  cannot  be  overcome  by  gradual  bend- 
ing, then  some  pinstic  operation  will  be  necessary.  This  may  consist  of 
skin-grafting,  either  by  an  autogenous  skin-tiap  or  Thiersch  grafts. 


ULCERS 

These  are  indolent,  granulating,  infected  areas  involving  the  skin  or 
deeper  parts.  They  arc  very  common,  more  so  in  men  than  women, 
and  are  generally  found  in  persons  over  forty-ciglit;  that  is,  at  the  ar- 
leriosclerotic  age  and  at  a  time  when  vasailar  and  circulator^"  changes 
are  likely  to  a]>pcar. 

Causes.^These  may  be  said  to  include  three  general  factors: 


I.  Injui>-.' 


Q.  InftBmmalHffii 


Wounds — inciwd  or  contiueH  when  infected. 
.   1  Rums. 

Ctiemical.  <  ' 

I  Causucs. 

,.,  I  Elcctrir  conUcL 

Fevers  (like  l>'phoiH). 
VaricDtw  veina  and  phtcbitk. 
Cellulitis,  er)'3ipcta5.. 
Infections. 

Syphilis,  tuberrulosw. 
Cardiovascular — nephritis. 
Diabetes  gout,  rheumatism. 
Tropica  I. 

Nen-niUL.  1  ~    .  ,. 

K  Synnnfitayam, 

^,  ..  I  Cancer 


From  the  standpoint  of  injur\'.  the  usual  origin  is  from  a  neglected 
or  poorly  treated  small  break  in  the  skin  in  a  person  having  poorly 
vascularized  tissues  due  tu  varicose  veins  or  perhaps  arteriosclerosis; 
or  in  those  having  some  constitutional  disease  like  syphilis,  diabetes, 
nephritis,  rheumatism,  or  tuberculosis. 


m.  DixAses. . . 
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The  inner  border  of  the  middle  and  lower  third  of  the  leg  is  usually 
the  place  of  election,  as  this  provides  a  location  normally  poorly  sup- 
plied with  soft  parts,  and,  in  addition,  a  site  likely  to  be  the  seat  of 
venotis  stasis  from  gravity  or  posture.  Many  cases,  however,  es- 
pecially in  women,  appear  to  come  on  spontaneously,  even  though  the 
tendency  is  always  to  ascribe  the  condition  to  a  blow,  however  trivial 
or  remote  it  may  be. 

What  follows  refers  e^wdally  to  ulcer  cruris,  or  leg  ulcer. 

Symptoms. — These  depend  in  part  on  the  origin  of  the  process.  It 
has  been  said  that  ulcers  of  the  upper  part  of  a  leg  are  generally  syph- 
ilitic, wholly  or  in  part,  and  that  those  on  the  lower  half  are  varicose, 
wholly  or  in  part. 

Very  few  of  the  cases  are  seen  by  the  physician  from  the  onset,  and 
the  patient  usually  comes  with  the  history  of  a  "barked  shin"  or  a 
small  woimd  or  excavation  that  would  not  heal  despite  home  remedies 
of  the  "carbolic  salve"  and  allied  class.  Soon  the  sore  "festered," 
became  red  and  angry,  and  was  a  source  of  annoyance,  pain,  or  i^pre- 
hension. 

At  this  stage  the  recent  cases  will  usually  exhibit  a  more  or  less 
sharply  localized  reddish  area  of  superficial  infection  with  a  break  in 
the  skin  as  the  focus.  The  central  part  of  this  area  is  likely  to  be 
deeper  than  the  margins-,  and  is  prone  to  be  covered  by  a  viscid  pus 
that  may  be  odorous.  Varicose  veins  may  be  prominent,  or  only  a 
few  venules  may  be  seen.  There  may  be  some  enlargement  of  the 
glands  of  the  groin. 

If  seen  a  little  later  (say  after  a  week  or  ten  days  from  the  supposed 
onset)  the  above  manifestations  may  be  similar,  but  ordinarily  the 
pus  discharge  has  created  a  dermatitis  or  eczematous  area,  so  that  from 
an  initial  small  site  of  injury  a  reddened  surface  of  large  extent  may 
exist,  causing  duskiness,  swelling,  itching,  burning,  or  pain;  in  other 
words,  there  is  a  subacute  infected  wound  surrounded  by  an  area  of 
eczema. 

The  foregoing  applies  to  the  acute  ulcerations,  or  those  that  come 
on  within  a  few  weeks  of  the  causative  incident. 

After  the  above  period,  cases  then  are  of  the  subacute  and  chronic 
variety,  and  a  patient  seen  then  will  ordinarily  show  a  more  or  less 
circular  or  punched-out  ulceration  with  a  stenciled  margin  of  dusky 
red  or  livid  blue  skin,  surrounded  by  a  surface  of  dry  or  moist  eczema 
of  varying  size.  The  margins  of  such  an  ulcer  may  be  sharply  or  illy 
defined,  indurated  or  soft,  excavated  or  perpendicular.  The  central 
portion  of  the  ulcer  will  be  grayish  and  covered  by  a  more  or  less 
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tenacious  pus  and  some  bleeding  may  occur  when  the  surface  is  wiped, 
especially  if  there  are  ixcasional  tutts  of  j^anulalions.  Formerly 
the  appearance  of  the  margin  of  an  ulcer  was  ihoudht  to  Ix-  of  diagnostic 
importance,  but  there  are  few  cases  in  which  this  sign  is  wholly  deter- 
minative, Punched-out,  well-defined,  indurated,  undermined  bi- 
lateral ulcers.  especL-iUy  in  the  upper  half  of  the  leg.  are  likely  to  be 
syphilitic. 

Generally  speaking,  there  are  two  types  of  cases — namely,  the 
moist  and  the  dry.  The  former  often  constitutes  the  recent  variety 
occurring  in  persons  under  forty-live,  the  dry  form  generally  indicates 
age  in  the  possessor  and  in  the  condition  itself.  In  persons  whose  tis- 
sues arc  denuded  of  moisture  the  condition  resembles  often  a  vac- 
cination-like area  surrounded  by  dry.  cracked,  and  parchment-like 
^un. 

In  the  recttrrent  type,  stars  of  former  ulcers  will  be  ^'isible  either  as 
whitish  puckerings  or  as  the  brownish,  coppery  cicatrices  so  typical  of 
luetic  origin,  Many  recurrences  arc  primarily  due  to  a  latent  or  lui- 
cured  periostitis  or  osteitis,  and  the  ulrer  is  but  an  eflEort  tn  relieve 
pressure  arwl  allow  escape  of  pent-up  secretion. 

In  the  syphilitic,  this  recurrent  type  is  quite  likely,  esjjccially  if 
antiluetic  treatment  has  been  inadequately  undertaken.  Such  ulcers 
are  usually  gummatous  manifestations.  In  thb  connection,  it  b  well 
to  remember  that  an  ulcerous  wound  in  any  part  of  the  bixly  may 
resist  energetic  treatment  until  an  anlisyphililic  regimen  is  instituted. 

Many  ulcers  remain  healed  for  varjing  periods,  and  then  break 
down  with  little  or  no  provocation,  and  subsequently  heal,  only  to 
again  reform. 

Treatment.    This  may  be  described  as  local  and  fifneral. 

Local  Measures. — The  indications  are  to  (i)  prevent  the  spread 
of  the  ulcer  and  its  secretions;  (2)  stimulate  granulations;  (3)  limit 
iinduc  scarring  and  prevent  recurrences. 

Tlie  foregoing  can  be  met  by  a  form  of  treatment  that  aims  to  fa) 
cleanse;  ib)  stimulate;  (c)  support. 

(<i)  Cleansing  designs  to  cotiverl  an  unhealthy,  pus-flischarging 
surface  into  a  healthy,  granulating  area.  The  pus  is  washed  off  by 
salt  solution  or  bichlorid  (1  :  2500)  or  iodin  water  (iodin  1  dram  to  a 
pint  of  water).  If  the  foregoing  arc  inefficient,  pure  peroxid  applied 
on  cotton  and  allowed  to  soak  through  the  tenacious  pus  will  answer. 

(b)  SlimuUtimt  »iU  Ixr  neicssary  if  the  foregoing  docs  not  bring  a 
healthy  glow  to  the  ulcer,  and  this  may  be  done  cither  by  mechanical 
or  chemical  means.     Rubbing  with  gauze,  or  scraping  the  surface  with 
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scissors,  scalpel,  or  curet  are  examples  of  the  mechanical  means  of  irri- 
tating the  gray  granulations.  Snipping  with  scissors  may  be  needed. 
Chemical  irritants,  such  as  pure  carbolic  or  strong  silver  nitrate  solu- 
tions, can  be  applied  over  the  surface  to  produce  a  cauterant  eflfect. 
Whatever  means  are  chosen,  in  large  ulcers  care  must  be  used  not  to 
attempt  to  stimulate  more  than  one-half  the  surface  at  the  first  dress- 
ing until  the  reactive  power  of  the  patient  is  ascertained. 

If  granulations  are  not  grayish  but  fairly  healthy,  then  the  use  of 
gauze  soaked  in  balsam  of  Peru  or  tar  (lo  per  cent,  in  castor  oil)  is  an 
excellent  application,  especially  as  it  will  not  adhere  to  the  parts.  If 
there  is  an  area  of  eczema  surrounding,  this  should  be  coated  with 
zinc  oxid  ointment.  Sometimes  a  first  dressing  of  bichlorid  (i  ;  5000) 
on  gauze  softens  the  area  and  permits  of  other  treatment  later  more 
effectively.  If  there  is  not  much  discharge,  the  use  of  scarlet  red  salve 
up  to  10  per  cent,  strength  I  have  found  satisfactory.  In  my  experi- 
ence it  is  irritating  to  secreting  surfaces  and  on  any  area  if  used  more 
than  two  or  three  times  consecutively.  It  should  be  applied  to  the 
raw  area  only  about  J-inch  thick.  If  the  discharge  is  exceedingly 
scanty,  the  margins  of  the  ulcer  can  sometimes  be  quickly  coapted  by 
strapping  with  i-inch  sections  of  adhesive  plaster,  care  being  taken  to 
so  overlap  these  that  secretions  may  escape.  Such  straps  should  not 
encircle  the  limb  enough  to  interfere  with  circulation.  If  there  is 
much  odor,  gauze  wet  in  permanganate  of  potash  (in  a  good  pink 
strength)  or  iodin  water  ( i  dram  to  a  pint)  for  a  few  dressings  will 
usually  suffice.  CarboUc  should  never  be  used  except  as  a  caustic,  as 
indicated. 

(c)  Support. — ^Whatever  the  medicament  may  be,  it  should  be 
applied  to  the  ulcer  on  a  folded  gauze  compress,  with  a  layer  of  cotton 
on  the  latter  if  necessary,  all  to  be  held  in  place  by  a  snug  roller  ban- 
dage that  is  applied  from  below  the  ankle  to  below  the  knee.  The  limb 
should  be  elevated  during  this  application  and  enough  adhesive 
plaster  or  pins  used  to  prevent  slipping. 

In  chronic  cases,  or  where  recurrence  is  being  guarded  against,  the 
use  of  some  sort  of  stocking  may  be  necessary.  These  are  costly, 
they  soon  smell  and  stretch  and  become  useless.  To  provide  an  effect- 
ive, cheap,  and  washable  supporter  I  advise  a  linen  mesh  bandage, 
such  as  dealers  now  supply  in  5-yard  lengths  of  varying  widths. 
Such  a  bandage  costs  40  cents,  and  while  one  is  being  worn  the  other 
is  in  the  wash.  In  the  trade  they  call  these  "Ideal"  or  "Green  Cross" 
bandages.  A  patient  soon  learns  to  apply  a  bandage  like  this  so  that 
it  will  not  slip,  and  it  is  quite  as  effective  as  a  stocking.    Along  this 
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same  line  of  "support"  treatment  it  u;  an  excellent  plan  to  enjoin  the 
patient  to  keep  the  limb  elevated  whenever  opportunity  presents. 
With  this  in  mind,  the  foot  of  the  bed  can  be  elevated  on  a  few  bricks 
or  other  support,  so  thai  by  chans^I  gravity  some  of  the  pressure  may 
be  removed  from  overdistcndcd  vessels. 

Very  few  of  these  cases  will  take  time  enough  away  from  work  for 
operative  treatment  designed  to  remove  varicose  veins  or  excise  ulcer- 
ous areas  or  for  skin-grafting.  Operdlions  of  this  kind  are  certainly 
curative  in  many  instances. 

Gencrai  M ensures. —^HcK  the  aim  is  to  remove  constitutional  causes, 
if  possible,  and  to  correct  vicious  habits  and  methods  of  living. 

Search  should  be  made  for  any  cardiova.scular-nephritic  combina- 
tion, and  also  for  alcoholism,  diahetc-s.  syphilis,  gout,  rheumatism,  and 
tuberculobis.  Oral  sepsis  (teeth,  tonsils,  gums)  must  not  be  forgotten 
as  a  potential  source  of  pus  in  this  and  in  other  forms  of  protracted  or 
recurrent  infection.  If  any  of  these  are  found,  suitable  treatment 
should  be  instituted. 

In  the  average  case  the  use  of  the  following  has  been  found  cffecl- 
ive,  as  il  meets  the  very  common  unity  of  rheumatism  and  arterio- 
sclerosis: 


li.    PatUA.  iodid.  

Vii).  ('(>!i:Ii.  tad, .     ,    ,  

Syi.  sanarp.  co. . , 

Sig.— One  dram  ihiw  or  lour  Umw  daily. 


RT.  v; 

llJXVi 

.q. ».  5j.— M. 


ERYSIPELAS 

This  acute  infective  disease  of  the  skin  and  mucous  membranes  is 
now  known  to  be  due  to  streptococci  that  gain  entrance  through  some 
more  or  less  demonstrable  break  in  the  skin  or  mucous  surfaces.  For 
a  long  time  it  was  regarded  as  being  due  to  an  independent  organism. 
and  because  of  its  contagiousness  patients  were  isolated.  Some  au- 
thorities assert  thai  il  may  be  induced  by  staphylococci  and  other 
bacteria,  but  the  accepted  source  of  origin  is  the  Streptococcus  crysipe- 
UUus  (cullivatcd  by  Fchlcisen  in  iSS^i  which  is  probably  identical 
with  the  ordinar)'  Streptococcus  pyogetits. 

Causes  and  Frequency. — Formerly  the  "idiopathic"  or  medical 
form  that  so  coumionly  affected  the  face  was  supposed  to  be  of  un- 
known origin,  and  the  other,  "traumatic"  form,  was  traced  to  a  demon- 
strable wound  in  the  skin  or  mucous  membrane. 

At  present  the  belief  is  that  it  is  always  due  to  some  break  in  the 
external  texture,  and  that  the  facial  forms  commonly  arise  from  a 
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nasopharyngeal  infection  due  to  erosions,  abrasions,  or  other  lesions. 
Practically  speaking,  nine-tenths  of  all  the  cases  affect  the  face,  and  the 
remainder  the  leg  and  foot  equally  often.  Puerperal  infection  was  at 
one  time  regarded  as  occurring  from  erysipelas,  but  now  it  is  known  to 
be  usually  streptococcic. 

There  is  an  individual  predilection  to  the  affection,  as  in  many 
persons  it  often  appears  recurrently  in  association  with  trivial  wouflds 
or  even  with  nasopharyngeal  "catarrh";  such  persons  are  probably 
so-called  "germ  carriers."  It  quite  commonly  occurs  about  ulcer 
of  the  leg,  and  scalp  invasion  is  not  infrwjuent  from  pediculi  and  other 
irritants. 

Pathologically,  it  is  a  progressive  lymphangitis,  and  if  it  ^reads 
deeply,  necrosis  occurs,  resulting  in  so-called  Phlegmonous  or  gan- 
grenous erysipelas. 

Metastases  may  be  carried  in  the  blood-stream  to  the  lung,  liver. 
spleen,  heart,  and  other  organs. 

Sjrmptoms. — An  incubation  period  of  from  fifteen  to  sixty  hours 
precedes  the  typical  onset  with  a  chill,  soon  followed  by  fever,  which 
may  reach  105°  F.  in  the  first  twelve  hours,  and  which  tends  to  remain 
high,  but  which  is  remittent  in  type.  There  may  be  nausea  and  vomit- 
ing, with  malaise  and  prostration.  The  pulse  is  elevated.  Mentally 
the  patient  is  generally  active,  and  delirium  is  not  uncommon  in  the 
first  few  days. 

During  this  early  period  there  may  be  no  local  signs  in  the  woimd  or 
other  focus,  but  after  the  first  day  burning  and  tension  may  be  com- 
plained of,  and  then  the  invaded  region  is  seen  to  be  edematous,  red, 
and  swollen,  the  margins  of  this  sharp-edged  area  being  wavy  and  ir- 
regularly zigzag,  often  compared  to  the  outline  of  a  burned  piece  of 
paper  or  the  edges  of  burning  grass.  The  originating  focus  is  often 
less  actively  inflamed  than  the  parts  distal  to  it.  The  neighboring 
glands  are  swollen,  tender,  and  hard.  The  swollen  area  is  firm,  tense, 
and  rather  resistant,  and  when  the  finger  is  removed  from  it  a  yellow- 
ish-white place  remains.  Blebs,  blisters,  and  spots  of  gangrene  occur 
in  severe  cases,  and  serum  or  pus  may  exude  from  these,  to  be  later  re- 
placed by  a  brownish  scab  or  crust.  If  pus' has  been  present  in  the 
original  wound,  it  becomes  seropurulent  or  serous.  When  new  areas 
are  invaded  the  local  signs  are  more  prominent  than  in  the  regions 
previously  affected. 

While  the  spread  of  the  process  is  usually  more  or  less  direct  from 
the  original  focus,  it  is  not  uncommon  to  have  it  appear  some  distance 
away,  leaving  the  intervening  area  free. 
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After  several  days  the  temperature  begins  to  remit,  but  as  new 
areas  develop  it  again  ascends,  and  if  the  attack  has  been  severe 
much  systemic  prostration  occurs.  The  skin  pceU  at  the  end  of 
the  disease. 

The  average  duration  is  fourteen  days  in  persons  under  forty,  but 
it  lasts  longer  after  this  period  of  life  (Anders). 

Relapses  are  said  to  occur  in  about  lo  per  cent,  of  cases,  and  these 
often  are  due  to  self- inoculation  from  scratching,  the  clothing,  bedding, 
or  dressings. 

Prognosis  is  excellent,  and  the  average  mortality  is  6.5  per  cent., 
the  extremes  being  3  per  cent,  in  young  adults  and  45  per  cent,  in  those 
over  seventy,  with  a  mortality  in  wound  infection  o£  14.5  per  cent. 
(Anders).  Alcoholics  are  bad  risks,  as  they  often  develop  delirium 
tremens. 

Complications  arc  most  likely  in  connection  with  pidegmotwus  and 
other  severe  forms  that  may  cause  lociil  gangrene  or  necrosis,  with 
extensive  burrowing  of  pus  and  much  systemic  poisoning. 

Facial  forms  (commonly  known  in  the  hospitals  as  "Facial  E."  or 
"F.  E.")  may  sometimes  lead  to  meningitis  by  direct  spread  through 
the  oriliocs  at  tht-  base  of  the  skull,  or  by  the  venous  channels  as  a 
thrombophlebitis.  Following  operations  on  the  head  it  is  not  uncom- 
mon to  have  "Facial  E"  appear  within  the  first  week  in  a  wound  that 
up  to  that  time  appeared  healthy;  it  is  especially  frequent  after  scalp 
wounds,  mastoid  operations,  and  fracture  of  the  nose.  Most  of  these 
cases  get  well. 

Pneumonia,  nephritis,  endocarditis,  and  other  evidences  of  sys- 
temic invasion  mny  also  complicate. 

Treatment.  General  measures  conserve  the  patient's  strength  and 
vitality,  having  particular  regard  to  diet,  fresh  air,  the  use  of  alcohol 
m  those  accustomed  to  it,  and  such  anod>Ties  as  may  be  required  for 
pain.  The  kidneys  are  lo  be  kept  active  by  the  free  u.se  of  water  by 
mouth  and  also  by  rectum  if  orra."iion  requires. 

It  is  probably  wisest  to  isolate  the  patient;  but.  in  reality,  there 
is  no  more  reason  for  so  doing  than  in  ordinary  cellulitis. 

Local  measures  have  been  recommended  almost  without  number, 
and  cure  is  often  a.scribed  to  them  with  about  as  much  basis  as  if  they 
bad  been  similarly  used  to  "hasten  the  dc^uaniation"  of  scarlet  fever, 
measles,  or  any  other  disease  of  self-Iinntcd  type. 

Wounds  should  receive  the  maximum  initial  and  subsequent  care, 
and  if  burrowing  or  pocketed  pus  is  located,  incision  and  drainage 
should  be  prompt. 
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There  are,  practically  speaking,  only  two  forms  of  local  treatment 
in  general  use,  namely,  wet  dressings  and  ointments. 

Wet  dressings  consist  of  many  layers  of  gauze  (made  like  a  mask 
in  facial  cases)  soaked  in  watery  solutions  of  salt,  aluminum  acetate 
(4  per  cent.),  boric  acid  (saturated),  permanganate  (pink  color), 
iodin  (i  dram  to  a  pint),  magnesium  sulphate  (saturated  or  less),  alcohol 
(id  to  25  per  cent.),  bichlorid  (i  :  5000),  or  carbolic  (i  to  2.per  cent.). 

Bichlorid  and  carbolic  are  dangerous,  and  salt  or  magnesium  solu- 
tions act  just  as  well.  The  gauze  may  be  covered  by  perforated  rub- 
ber tissue  or  oiled  silk. 

Ointments  are  applied  direct  to  the  uncovered  parts,  or  gauze 
may  be  used  for  that  purpose. 

Lanolin  and  carbolic  (i  per  cent.),  zinc  oxid  (10  per  cent.),  boric 
acid  (10  per  cent.),  and  ichthyol  (10  to  50  per  cent.)  are  probably  most 
often  employed. 

My  persona!  preference  is  for  a  cold  wet  dressing  of  magnesium 
sulphate  in  the  early  stages,  followed  by  ichthyol  ointment  (25  per 
cent.)  in  the  later  periods.  If  the  patient  is  uncontrollable,  and 
where  nurses  are  unavailable,  the  ointment  is  used  throughout. 

Blebs  are  opened  by  a  sterile  needle  only  if  they  are  purulent  or 
very  large,  and  scabs  are  never  removed  unless  they  harbor  pus. 

I  have  never  seen  any  marked  good  from  the  injection  of  carbolic, 
silver  salts,  or  other  agents  into  or  at  the  margin  of  the  inflamed  area. 
Serum  treatment  has  likewise  not  proved  of  value. 

ERYSIPELOID 

This  is  a  dermatitis  due  to  inoculation  of  the  skin  by  decomposing 
animal  matter,  fish,  or  cheese.  Crab  and  lobster  bites  are  the  com- 
monest sources  of  origin,  and  the  hand  is  usually  the  part  involved. 

It  is  apparently  to  erysipelas  what  German  measles  is  to  true 
measles  and  scarlatina  to  true  scarlet  fever. 

Rosenbach  first  described  it,  and  Gilchrist  believes  it  to  be  due  to 
a  ferment,  as  he  has  been  imable  to  determine  the  presence  of  any 
organism. 

Symptoms  are  externally  Uke  erysipelas,  except  that  no  blebs  or 
pustules  appear  unless  reinfection  occurs.  There  are  few  systemic 
signs  except  pain,  and  there  is  no  rise  of  temperature  or  pulse. 

Treatment  consists  in  the  use  of  salicyHc  acid  plaster  (25  per  cent.) 
for  three  days  and  thereafter  some  simple  ointment.  The  other  ex- 
ternal measures  used  in  erysipelas  have  also  been  advised. 
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TETANUS   (LOCKJAW) 

We  are  chiefly  inrlebte*!  to  NicoLaicr  and  Kita^^to  for  our  knowl- 
edge of  the  specific  aj?cnl— the  Bacillus  tctiini.  It  has  been  dcllnilcly 
determinecl  that  the  germ  docs  not  grow  m  the  presence  of  oxygen 
(anai^robic),  and  that  it  has  a  normal  habitat  in  (he  soil  and  long  re- 
sists the  action  of  heal  and  other  agencies  capable  of  destroN'inK  the 
ordinary  pyogenic  or^nnism.s.  It  is  not  a  pus  producer  or  infective 
agent,  and  it  causes  ver>-  little  reaction  at  the  place  of  entrance,  this 
focuf^  usually  being  a  demonstrable  break  in  the  skin  or  mucous  mem- 
brane. 

Wounds  of  the  hands,  feet,  and  face  are  the  usual  portals  of  entry, 
and  penetrating,  puncturctt,  and  other  wounds  that  do  not  gape  or 
bleed  are  the  most  likely  to  become  infected,  although  compound  frac- 
tures and  crushing  wounds  are  other  predisposing  sources. 

The  germs  are  found  only  at  the  site  of  the  wound,  and  the  s>*stemic 
symptoms  are  due  to  toxins  known  respectively  as  tetanospasmin 
and  tetanolyan;  the  former  produces  the  convulsions  and  the  latter 
destro>-s  the  red  blood-corpuscles.  In  many  respects  it  resembles  an 
alkaloidal  poison.  It  has  been  shown  that  these  toxins  reach  the 
spinal  cord  only  by  the  motor  ner\cs.  and  never  by  the  sensory  nerves, 
the  lymphatics,  or  the  blood-slreani.  It  has  bi-en  further  demon- 
strated that  the  poison  is  carried  in  these  motor  nerves  by  the  axis- 
cylinders,  but  if  these  arc  destroyed  by  an  injur>'  (as  in  a  crush  or  am- 
putation of  a  limb)  the  poison  may  still  rcacJi  some  intact  motor  n<Tve 
by  diffusion  into  the  adjacent  tissues.  Once  the  spinal  cord  is  reached, 
the  poison  is  deposited  in  the  motor  ganglia,  spreading  upward  from 
one  to  the  oilier  towarcl  the  vital  centers  of  the  medulla. 

Varieties  and  Causes. — Idiopathic  tetanus  is  supposed  to  be  due  to 
the  inhalation  of  infected  material. 

Traumatic  tetanus  is  the  usual  variety,  and.  as  stated,  it  follows  the 
entrance  of  the  germs  through  a  wound,  ordinarily  of  the  punctured. 
non-gaping,  or  non-bleeding  sort. 

Fourtk-oJ'July  tetunus  is  due  to  wounds  from  blank  cartridges 
or  revolvers,  and  all  bullet  wounds  should  be  regarded  as  presumptively 
tetanogenic.  Similarly,  all  wounds  likely  to  be  contaminated  by 
manure  or  garden  or  street  dirt  are  suspicious. 

For  purposes  of  description  we  also  speak  of  acute,  subacute,  and 
ehrimic  telanus;  the  first  develops  within  ten  days  and  the  others 
thereafter. 

Cephalic  tetamts  follows  wounds  about  the  head,  and  in  these  the 
cranial  nerves  show  the  earliest  ejects. 
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Certain  geographic  localities  seem  especially  likely  to  harbor  the 
germs,  and  Anders'  states  that  these  places  are  in  northern  New  York, 
the  Hudson  Valley,  parts  of  Brooklyn,  Long  Island  (notably  Hunting- 
ton), southern  Pennsylvania,  Virginia,  Georgia,  southern  Louisiana, 
Indiana,  Illinois,  and  southern  California;  and  in  New  Jersey  there 
is  a  small  section  where  the  infection  appears  endemically. 

Symptoms. — There  is  nothing  characteristic  about  the  focus  of 
origin,  although  most  wounds  will  be  infected  and  sinus-like  and  often 
found  to  contain  dirt  or  foreign  matter.  Occasionally  the  initiat- 
ing wound  has  healed  before  the  tetanic  evidences  appear. 

The  nearer  the  wound  is  to  the  direct  pathway  of  the  spinal  cord, 
the  earlier  and  more  severe  are  the  symptoms;  hence  wounds  of  the 
head  and  upper  extremity  are  more  likely  to  give  early  manifestations 
than  those  situated  more  distantly. 

In  the  acute  form  the  incubation  period  is  between  seven  and  ten 
days,  and  the  earliest  symptom  is  stiffness  of  the  muscles  of  the  back 
of  the  neck,  with  or  without  an  accompanying  chill  and  rise  of  tem- 
perature. Difl&culty  in  moving  the  jaw  soon  appears,  and  within  a 
few  hours  definite  lockjaw  or  trismus  occurs,  owing  to  the  spasm  of  the 
masseter  muscles.  These  muscles  are  suppUed  by  the  fifth  nerve,  and 
this  is  short  and  seems  especially  susceptible  to  the  tetanus  toxins. 
Soon  the  muscles  of  deglutition  and  expression  are  also  affected,  so  that 
the  so-called  "risus  sardonicus"  occurs,  together  with  more  or  less  puck- 
ering of  the  forehead  and  eyebrows.  Later  the  muscles  of  the  trunk 
and  abdomen  grow  rigid  and  tense,  and  subsequently  those  of  the 
back  and  extremities  (especially  the  lower)  are  likewise  involved. 
Convulsive  movements  are  induced  by  very  slight  causes,  such  as 
noises,  trivial  jarring,  or  even  a  puff  of  cold  air. 

These  paroxysms  vary  in  their  severity,  frequency,  and  duration, 
and  they  may  be  tonic  or  clonic  in  type.  In  some  convulsions  the 
rigidity  of  the  muscles  maintains  the  body  often  in  an  arched  position, 
so  that  it  rests  on  the  heels  and  head  alone  (opisthotonos),  or  on  the 
toes  and  forehead  (emprosthotonos),  or  on  the  lateral  margins  of  the 
face  and  leg  (pleurothotonos).  After  the  convulsion  the  patient  per- 
spires profusely  and  is  much  exhausted,  although  consciousness  is 
fully  maintained.  The  pain  is  said  to  be  extreme  in  such  a  seizure, 
and  these  attacks  may  be  so  frequent  that  the  vitality  is  speedily 
sapped,  especially  as  the  patient  cannot  swallow  nourishment  nor 
obtain  sleep.  Toward  the  end  the  temperature  ascends  and  in  the 
exitus  respiratory  failure  occurs. 

*  Jour.  Amer.  Med.  Assoc.,  July  15,  1Q05. 


iDS  AND  TBEIR  COITPUCATIONS 


Sr 


Chronic  letantts  shows  a  longer  incubation  period  bul  has  the  same 
set  of  symptoms;  however,  the  convulsions  are  less  frequent  and  the 
intervals  between  them  arc  longer.  Kelapse  aitcr  apparent  cessation 
may  occur  in  this  variety. 

Treatment.— i*ro/»A_v/ax«  aims  to  ward  off  tetanus  by  giving  an 
immunizing  dose  of  tetanus  antitoxin  In  all  suspicious  cases,  and  these 
^houId  include  all  bullet  or  blank  cartridge  wounds  and  all  others 
likely  to  have  been  Miil- infected. 

Such  an  immunizing  dose  consists  of  from  1500  to  3000  c.c.  of  anti- 
toxin injected  above  the  wound  subcutaneously;  or,  if  feasible,  directly 
into  the  nearest  main  ncr\*cs. 

CuratiTe  Treatment.— II)  General. 

(II)  Local. — (o)  The  wound;  ih)  injections  of  antitoxin,  carbolic, 
or  magnesium  sulphate;  (c)  sedatives,  like  bromids.  chloral,  morphin. 

(1)  General  measures  relate  to  the  well-being  of  the  patient,  especi- 
ally as  to  feeding.  This  generally  is  by  a  lube  introduced  through 
the  nose;  the  food  should  be  as  concentrated  as  possible.  The  room 
should  be  dark  and  quiet,  and  capable  nursing  is  especially  important. 
Large  quantities  of  fluid  should  )>e  administered  by  the  rectal  drop- 
method  or  in  definite  plain  water  or  saline  enemata  e\*er>*  four  or  six 
hours,    Cathcri^atiun  is  usually  necessary. 

(n)  Local  Measures.—  {a)  The  uound  should  be  opened  and  exposetl 
fredy  to  the  air.  all  burrowing  areas  uncovered,  and  foreign  bodies 
carefully  remov«l.  lodin  is  poured  freely  into  all  crevices  and  allowed 
to  remain  a  few  moments,  and  any  excess  removed.  Then  the  wound 
is  flooded  with  hot  peroxid  of  hydrogen  or  a  deep  pink  solution  of 
permanganate  of  potash.  It  is  suitably  drained  by  a  rubber  band  or 
strand  of  tissue,  or  a  tube,  and  a  wet  dressing  of  permanganate  or 
iodin  (i  dram  tea  pint'l  is  applied.  If  there  is  any  nerve  exposed ,  anti- 
toxin is  injected  into  the  sheath;  if  not,  antitoxin  is  then  injected  into 
the  tissues  about  the  wound.  If  an  amputation  has  been  done,  the 
flaps  must  not  be  tightly  stitched,  as  ever\'  wound  must  be  exposed 
to  counteract  so  far  as  possible  the  anaerobic  habits  of  the  bacillus, 

(A)  Injections.-  Of  these,  antitoxin  is  the  most  important,  and  it 
should  be  used  in  heroic  initial  doses,  preferably  injecting  it  into  the 
nearest  available  large  ner\'e  trunks  and  also  into  the  spinal  canal.  In 
wounds  of  the  upper  extremiiies  at  least  750  to  1500  units  of  antitoxin 
should  be  injected  into  the  cords  of  the  purposely  exposed  brachial 
plexus,  and  3000  to  to.ooo  units  are  given  intraspinally  by  lumbar 
or  higher-level  puncture,  or,  better,  into  the  cauda  equina,  an  eflort 
being  made  to  reach  some  of  its  fibers,  as  will  be  indicated  by  muscular 
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twitchings,  it  being  mainlained  by  some  (Rogers  notablyl  that  if  the 
fluid  penetrates  merely  the  spinal  canal  it  can  gnly  reach  the  cord 
proper  through  the  lymph-spaces,  and  thus,  in  effect,  it  is  no  more  ad- 
vantageous than  if  given  intravenously.  Laminectomy  and  direct 
injection  of  the  cord  has  even  been  proposed. 

In  the  lou-er  extremity  the  intraneural  injections  are  given  into  the 
sciatic,  obturator,  and  anterior  crural  nerves,  and  the  intraspinal  route 
is  also  used  as  indicated. 

If  for  any  reason  the  main  nerve  trunks  cannot  be  reached,  the 
local  injection  can  be  given  in  the  muscles  above  the  wound  or  into  a 
main  vein  of  the  trunk.  Within  twelve  hours  or  earlier  the  procedure 
is  to  be  repeated,  as  the  antitoxin  is  relatively  harmless.  The  route 
of  choice  in  the  early  cases  is  inlraneural;  later,  intraspinal  and  intra- 
venmts  (750  to  3000  units).  The  intracerebral  method  of  introducing 
antitoxin  has  not  proved  of  value.  Antitoxin,  however,  is  not  always 
obtainable,  and  when  large  amounts  are  required  the  treatment  is  rela- 
tively costly,  as  the  wholesale  rates  are  about  $1.00  for  each  1500 
units;  under  these  circumstances  other  materials  may  be  used,  as 
follows: 

Magnesium  sulphate  (Epsom  salts)  has  been  used  in  the  same  maimer 
as  antitoxin,  since  Meltzer  has  shown  the  anesthetic  effect  of  this  drug 
when  used  either  in  afferent  or  efferent  nerve-fibers.  Under  the  per- 
sonal direction  of  Dr.  Meltzer  the  writer  some  years  ago  had  the 
opportunity  of  demonstrating  the  anesthetic  properties  of  this  drug 
in  major  operations,  and  the  employment  of  it  in  tetanus  is  based  on 
the  anesthetic  more  than  the  antitoxic  or  antiseptic  properties.  It  is 
used  in  25  per  cent,  solutions,  i  c.c.  being  used  for  every  20  pounds  of 
body  weight  in  a  robust  adult,  or  for  every  25  or  30  pounds  of  body 
weight  in  the  enfeebled,  aged,  or  children. 

Blake'  has  shown  that  each  injection  may,  in  favorable  cases,  con- 
trol the  convulsions  for  periods  ranging  from  twenty-nine  to  thirty- 
seven  hours.  However,  Camus,^  by  experiments  on  dogs,  reaches  the 
conclusion  that  the  convulsions  and  excitability  are  but  little  in- 
fluenced, even  when  this  drug  is  used  with  carbolic  acid  to  obtain  the 
added  antiseptic  effect  of  the  latter.  He  verified  the  efficacy  of  anti- 
toxin and  found  it  much  superior  toother  means,  even  when  they  had 
been  used  combinedly.  T.  Kocher  recently  reported  excellent  results 
from  themagnesium  preparation,  and  he  uses  it  in  15  per  cent,  solutions, 
repeating  the  intraspinal  administration  not  oftener  than  each  twenty- 

^Surg.,  Gyncc.  and  Ob^l..  May,  IQ05. 
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four  hours.  He  warns  Against  using  it  if  no  cerebrospinal  fluid  flows 
after  the  spinal  tap,  ami  also  aJvisci»  care  when  It  is  eriij)loyed  with 
antitoxin.  He  regards  it  as  in  ciTect  a  hypnotic  capable  of  warding  off 
danger  after  the  toxin  has  penetrated  the  nerve  substance.' 

Citrholk  iir.id  injection,  "Bafelli's  method,"  was  introduced  in 
iSS8,  and  consists  in  the  sulKUtancous  injection  of  i  per  cent,  .solutions 
until  80  grains  arc  given  daily  to  an  adult.  It  \a  said  to  be  rapidly 
eliminated  and,  ihcrcfore,  must  be  frequently  repeated.  As  is  well 
known,  this  drug  has  analgesic  as  well  as  antiseptic  quaUties.  This 
procedure  has  not  much  vogue  now  and  was  never  very  favorably 
regarded  in  this  country,  although  the  originator's  Italian  confreres 
reported  fair  success  with  the  method. 

Iodoform  /n;«//on,  "Kitasato's  method, "consists  in  the  hypodermic 
introduction  of  3  to  5  grains  of  iodoform  three  times  daily. 

Various  other  drugs  have  also  been  injected,  such  as  salt  solution, 
cocaiii,  eucain,  brain  emulsion,  and  many  others. 

ic)  Sedatives  are  nec*dcd  for  pain  and  insomnia,  and  of  these  the 
hromids  and  chloro!  are  most  often  used,  usually  in  the  combination  of 
"B.  and  C.  mixture,"  containing  20  grains  of  bromid  of  soda  and  10 
of  chloral  hy<lrate,  every  three  or  four  hours. 
fCkhreione.  in  xo-grain  doses,  is  also  of  value.  All  of  these  drugs  are 
generally  given  through  a  tube  put  into  the  nose  or  rectum. 

Morphin  is  used  hypodermically  as  needed,  i  grain  being  the  usual 
dose. 

Prognosis.— Most  deaths  oc(iir  within  the  first  week,  and  patients 
sun.'iving  this  periofi  usually  recover,  the  majority  of  deaths  occurring 
from  respiratory  invasion  on  the  fifth  day.  The  mortality  in  acute 
cases  (those  occurring  within  the  first  week)  ranges  between  75  and  85 
per  cent.;  cases  developing  after  the  tirsl  week  show  a  mortality  of 
about  one-half  the  foregoing.  In  the  European  War  the  antitoxin 
treatment  of  every  wound  has  done  much  to  pre\'ent  the  develop- 
ment of  this  disease  despite  the  bacillus-ridden  soil. 


RABIES   (HYDROPHOBIA) 

This  infectious  disease  is  due  to  the  bite  of  a  rabid  animal,  nearly 
all  of  the  cases  originating  from  dog  biles.  Cats,  cattle,  wolves,  jack- 
als, and  all  warm-blooded  mammalia  are  capable  of  transmitting  it, 
but  horses  and  swine  arc  rarely  alTccted.  It  can  be  transmitted  from 
animal  to  :tnimal.  and  even  birds  are  said  to  become  infected. 

Pathologically  there  are  few  characteristic  changes,  but  the  central 

'T.  Korhcr,  Coru^.-HlMf.  Stkie.  Aen..  Basel,  xlit.  No.  2ti,  pp.  gtiQ-rooo. 
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nervous  system  quite  regularly  gives  evidences  of  hyperemia  with 
hemorrhagic  areas  and  occasionally  softening,  notably  in  the  bulbar 
region,  where  a  grouping  of  certain  embryonic  cells  is  often  found  near 
the  central  canal;  these  are  known  as  "Babes'  tubercles."  The  mucous 
membrane  of  the  respiratory  tract  is  generally  inflamed  and  a  frothy 
mucus  is  often  present  in  large  amounts.  A  positive  diagnosis  is  now 
regarded  as  being  made  when  small  inclusion  bodies  or  corpuscles  can 
be  demonstrated  in  the  Purkinje  cells  of  the  cerebellum  and  in  the  large 
ganglionic  cells  of  Ammon's  horn;  these  are  said  to  be  protozoa,  and 
are  known  as  "Negri  bodies." 

Symptoms. — The  incubation  period  following  the  bite  is  rarely  less 
than  twelve  days  and  never  earlier  than  five,  the  average  being 
forty  days  in  man,  and  twenty-one  to  forty  in  dogs  (Bradford). 
The  manifestations  are  said  to  be  greatest  when  the  bite  has  been  on 
exposed  surfaces  so  that  the  saliva  has  not  been  caught  in  clothing,  and 
for  this  reason,  and  because  of  the  contiguity  of  the  brain,  face  bites 
are  regarded  as  the  most  likely  to  become  dangerous;  those  near  to 
main  nerve  trunks  act  similarly,  as  the  virus  behaves  like  tetanus  in 
choosing  the  most  direct  route  to  the  central  nervous  system. 

First  stage  symptoms  are  irritative,  so  that  the  wound  is  painful  and 
the  patient  is  restless,  taciturn,  ailing,  or  changed  as  to  habits,  actions, 
or  appearance.  Salivation  may  be  excessive.  This  stage  lasts  two 
or  three  days. 

Second  stage  symptoms  are  those  of  excitetnent,  with  more  or  less 
trouble  in  swallowing  and  some  stiffness  of  the  neck  muscles.  Efforts 
at  drinking  water  often  induces  spasm  of  the  glottis,  but  all  food  or 
drink  may  have  a  similar  effect.  Generalized  convulsions  may  follow, 
with  intervening  great  mental  excitement  and  fear  of  death,  or  actual 
delirium,  all  of  which  are  exceedingly  exhausting.  This  stage  may  end 
in  death  after  two  or  three  days. 

Third  stage  symptoms  are  paralytic,  in  which  the  lower  extremities 
are  first  involved,  and  later  the  paralysis  ascends  and  involves  the  res- 
piratory mechanism,  ending  in  death,  usually  within  a  day.  Occa- 
sionally the  early  stages  are  absent  and  paralyses  alone  exist,  consti- 
tuting the  so-called  "dumb  rabies"  commonly  seen  in  dogs. 

From  the  onset  of  symptoms  to  recovery  or  death,  a  period  of  less 
than  a  week  usually  elapses. 

Pseudohydro phobia,  hysteric  or  otherwise,  generally  occurs  within 
a  few  days  of  the  bite,  and  is  characterized  by  much  frothing,  barking, 
growling,  or  other  canine  manifestations  that  may  last  a  long  time,  con- 
x-ulsions  occasionally  being  added.    Such  cases  generally  arise  from 
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fear,  and  some  patients  arc  said  to  have  died  from  exhaustion  and  star- 
^'ation  even  in  this  spurious  form. 

Prognosis  is  extremely  bad,  and  genuine  cases  are  nearly  alwaj's 
fatal  unless  antirabic  serum  is  given  early.  Cases  may  develop  as  late 
as  a  year  or  eighteen  months  after  inoculation  (Cowers),  but  it  is  ex- 
ceedingly rare  after  wx  months  (Brmlford). 

Diagnosis  is  made  absolute  by  animal  inoculation  or  by  the  finding 
of  the  Xf^ri  bodies. 

Treatment.  Prophylaxis  is  exceedingly  important,  and  all  suspi- 
cious bites  should  be  energeticall>'  cauterized  or  excised.  Park,  of 
the  New  York  Board  of  Health  Department,  from  a  wide  experience, 
.advises  fuming  nitric  acid  as  a  cauterant,  stating  that  ".  .  .  in  the 
ise  of  small  wounds  all  tjie  treatment  probably  indicated  will  be 
thorough  cauterization  with  nitric  acid  within  twelve  hours  from  the 
time  of  infection."  Others  advise  applications  of  pure  carbolic  acid, 
silver  nitrate,  ihe  actual  cautcr\\  strong  solutions  of  bichlorid  of  mer- 
cury, or  tincture  of  iodin.  Under  no  circumstances  should  such  a 
wound  be  sutured. 

Since  1885  the  Pasteur  antirabic  inoculation  treatment  has  been 
advocated,  and  the  average  mortality  in  .^0.000  cases  receiving  it  at 
the  Paris  Pasteur  Institute  since  then  has  been  0.5  of  1  per  cent.' 

The  spinal  cord  of  affected  rabbits  is  utilized  in  making  a  graded 
virus  which,  when  injected,  establishes  an  immunity.  This  treatment 
is  practically  available  all  over  the  world,  and  in  this  country  the 
Public  Health  Service  or  local  Health  Departments  furnish  it  on  de- 
mand when  it  cannot  otherwise  be  obtained  from  commercial  drug 
houses.  To  be  of  maximum  efticiency  it  shouUl  be  u.sed  just  as  anti- 
diphtheric  or  anlitelanic  sera  arc  used,  that  is,  as  an  imnmnizing 
^«geDt. 

The  general  treatment  requires  no  special  comment. 

Animals  suspected  of  being  rabid  should  be  confined  and  observed. 

If  within  ten  days  a  suspected  dog  docs  not  develop  rabies,  then  the 

^ctisease  does  not  exist;  if  it  does  develop,  the  animal  will  die,  and  the 

)run  and  spinal  cord  will  furnish  positive  evidences  of  the  exact 

condition.    If  a  rabid  dog  has  roamed  about  before  being  suspected, 

[ftU  other  dogs  in  the  community  should  be  muzzled  for  from  three  to 

*six  months  or  until  no  further  cases  develop,     Compulsor\'  muzzling 

of  dogs  banished  rabies  from  tireat  Britain  in  the  period  from  1903-07. 

and  ancc  then  no  cases  have  developed. 

Dogs  developing  hydrophobia   change  in  disposition   ("furious 

^  Albert,  Jtm/.  Amer.  Med.  Anoc..  Mj)'.  iqij. 
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form")  or  become  paralyzed  {"dumb  rabies").  Long-haired  animals 
are  the  least  likely  to  be  affected,  presumably  because  the  virus-laden 
saliva  is  caught  in  the  hair. 

Less  than  half  the  bites  from  animals  actually  rabid  are  followed 
by  hydrophobia. 

ANTHRAX  (MALIGNANT  PUSTULE;  WOOLSORTERS'  DISEASE) 

This  specific  disease  is  rare  in  this  country,  and  cases  of  it  are  gen- 
erally imported  from  Russia,  South  America,  China,  and  India,  and 
these  arise  in  connection  with  the  handling  of  wool  products,  hides, 
horns,  manure,  horsehair,  and  rugs. 

Koch,  in  1877,  determined  the  specific  cause  to  be  the  Bacillus 
antkracis. 

Symptoms. — There  are  three  channels  of  infection:  (i)  Skin  inocu- 
lation; (2)  respiratory  tract;  (3)  gastro-intestinal  tract. 

(i)  Skin  forms  are  also  known  as  cutaneous  anthrax  or  malignant 
pustule,  and  occur  usually  in  a  woimd  or  break  in  the  skin  of  the  hands 
or  face. 

The  incubation  period  is  short,  and  at  the  onset  a  burning  or  itch- 
ing small  papule  is  seen,  with  a  blue  point  in  the  center.  In  a  few  hours 
this  becomes  a  vesicle  containing  a  brownish  or  bloody  fluid  with  a 
surrounding  area  of  redness,  swelhng,  and  induration,  and  this  zone 
later  becomes  purpUsh  and  gangrenous.  The  pain  and  itching  then 
cease,  and  soon  a  halo  of  bloody  vesicles  appears  and  the  original  focus 
becomes  an  eschar,  and  the  scab  in  about  ten  days  falls  off  or  it  be- 
comes necrotic.  If  the  area  becomes  more  swollen  it  resembles  an 
erysipelatous  patch  and  s>'mptoms  of  sepsis  may  appear,  but  other- 
wise the  constitutional  signs  are  slight.  In  the  severer  cases  the 
secondary  vesicles  maj'  also  become  necrotic  or  gangrenous  and  in- 
volve large  sections. 

Edematous  anthrax  is  a  rarer  manifestation,  occurring  in  the 
loose  tissues  about  the  eyeHds,  neck,  and  forearm,  appearing  as  an 
area  of  ilUlefined  edema  without  other  cutaneous  or  systemic  mani- 
festations. 

(2)  Pulmonary  anthrax  is  not  unlike  pneumonia,  and  is  due  to  in- 
halation of  dust  containing  the  bacilli.  It  is  fatal  in  80  per  cent,  of 
cases  within  five  days. 

(3)  Intestinal  anthrax  arises  from  eating  the  meat  or  drinking  the 
milk  of  infected  animals.  Aside  from  signs  like  ptomain-poisoning, 
there  are  sometimes  eruptions  like  carbuncles. 

Diagnosis  is  promptly  made  by  stains  of  the  secretion  from  the 
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pustule,  and  .inimal  inoculations  kill  the  host  within  two  days.    Some 
cases  simulate  c;irl»unc!es,  furunculosis.  and  erysipelas. 

Treatment— Cewfffli  measures  conast  in  the  use  of  Sclavo's  serum, 
lo  c-c.  or  more  being  given  ijilo  a  vein  adjacent  lo  the  pustule,  this  Ui 
be  repeated  within  twenty-four  hours  if  needed.  When  a  vein  tannci 
be  chosen,  the  injection  is  given  subcutanoously  into  the  abdominal 
walL    Systemic  supportive  agents  are  also  employed. 

Locally  the  pustule  h  excised,  or,  when  this  cannot  be  done,  the 
area  about  it  is  injected  with  5  i>er  cent,  carbolic  acid,  to  be  repeated 
often.  Caustic  potash  has  also  been  injected  around  the  pustule. 
Prior  to  the  use  of  serum  the  mortality  averaged  25  per  cent.^  but  now 
It  has  been  rctluced  to  about  5  per  cent- 
Workers  in  hides,  wool,  and  other  products  likely  to  be  infected 
should  wear  gloves  and  immediately  sterilize  all  wounds;  if  dust  is 
prevalent,  a  respirator  should  be  worn  and  fans  or  other  "blowers" 
employed  to  provide  adequate  ventilation. 


GLANDERS  OfARCY) 

This  is  a  specific  disease  due  lo  the  Bacillus  maliei  (Lftfflcr  and 
Schuti),  and  is  very  common  in  horses,  and  less  so  in  mules,  field  mice, 
rabbits,  squirrels,  guinea-pigs,  cats,  goats,  and  doves. 

Contact  with  horses  causes  nearly  all  human  cases,  and  the  inoc- 
ulation is  by  a  skin  wound  or  the  respiratorj*  or  gas tro- intestinal 
tract. 

Symptoms  occur  soon  after  exposure,  and  at  first  the  patient  is  re- 
garded as  having  pnevimonia  because  of  the  onset  with  fever,  chill, 
pain  in  the  chest,  cough,  r^Lles.  and  expectoration.  After  a  week  or  two 
hard  swellings  occur  in  the  subcutaneous  or  muscular  tissues,  notably 
in  the  flexor  region  of  the  upper  extremity  and  the  pectoral  and  abdom- 
inal muscles.  These  later  soften  and  become  abscess-like,  break,  and 
emit  a  sanomucoid  fluid.  Somelimes  a  pustular  eruption  nppears 
not  unlike  small-pox.  although  it  ne\'er  is  umbilicatcd.  The  joints 
may  also  become  swollen  and  the  patient  may  be  Inuked  upon  as 
rheumatic;  sx-novitis  may  also  appear,  and  if  the  joint  is  tapped  the 
turbid  fluid  may  show  the  bacilU.    Sometimes  a  nasal  discharge  occurs. 

After  the  second  or  third  week  delirium  is  common  and  the  pul- 
monar)-  signs  increase,  and  death  is  then  not  long  delayed. 

Chronic  glanders  may  last  monlh.s  or  even  years,  and  the  breaking 
o£  the  hard  nodules  and  their  ulceration  may  suggest  gummata. 
These  ulcerative  areas  may  be  very  wide-spread  and  even  involve  the 
hard  palate,  face,  nose,  extremities,  and  other  areas. 
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Prognosis  is  bad  in  the  acute  cases,  as  they  nearly  all  die;  about 
half  the  chronic  cases  recover. 

Treatment-^Prophylaxis  aims  to  disinfect  promptly  and  vigorously 
all  wounds  occurring  in  those  employed  about  stables  or  horses,  and  the 
primary  focus  should  be  excised  when  possible.  Antiseptic  dressings 
are  then  used  and  appropriate  general  treatment  given  to  meet  the 
constitutional  symptoms.  There  is  no  specific  remedy  and  the  gen- 
eral signs  are  treated  much  after  the  plan  of  pneumonia. 

ACTINOBiyCOSIS 

This  specific  disease  is  common  in  many  domestic  animals,  and  then 
is  known  as  "lumpy  jaw." 

At  one  time  it  was  supposed  to  be  transmitted  from  animals  to 
man,  but  now  infected  grain  is  regarded  as  the  source  of  origin,  either 
as  a  traumatic  or  actual  inoculating  element. 

The  ray-fungus  found  in  the  lesion  is  anaerobic,  very  tenacious  of 
life,  and  grows  in  colonies  of  characteristic  form,  like  grains  of  fine  sand 
scattered  through  large-sized  granulomata.  These  "sulphur  grain" 
bodies  are  firm,  grayish -yellow,  red,  and  occasionally  green  or  black, 
and  they  are  readily  visible  and  regularly  present  in  the  pus  of  the 
abscesses. 

Most  cases  involve  the  head  and  neck,  especially  the  region  of  the 
angle  of  the  jaw,  from  a  buccal  port  of  entry;  next  in  order  of  fre- 
quency the  gastro-intestinal  tract  is  involved,  and  then  the  respira- 
tory tract  and  the  skin.  Spread  of  the  process  is  along  connective- 
tissue  planes,  as  the  disease  does  not  progress  along  lymph-channels. 

Symptoms. — Cervicofacial  groups  are  the  commonest,  origin  com- 
monly arising  from  some  abrasion  of  the  mucous  membrane  of  the 
mouth  or  from  decayed  teeth.  Pain  and  difficulty  in  mastication  are 
early  signs,  and  the  muscles  concerned  become  rigid  and  a  boggy,  hard 
lump  forms  near  the  angle  of  the  jaw,  the  glands  not  being  involved. 
Trismus  is  present  and  is  one  of  the  main  features,  together  with  this 
very  slowly  progressing  "lump."  The  skin  becomes  purplish,  and 
soon  areas  of  fluctuation  appear  and  ulceration  occurs  with  the  escape 
of  the  characteristic  bodies  and  the  formation  of  sinuses  or  fistula  that 
may  enter  the  mouth.  Pus  is  usually  present  due  to  a  mixed  infec- 
tion, and  the  adjacent  bone  may  also  become  necrotic.  Extension  to 
the  tissues  about  the  face  and  neck  may  occur,  and  occasionally  the 
mediastinum  may  be  involved,  or  it  may  travel  upward  and  reach  the 
base  of  the  skull  by  way  of  the  antrum. 

Thoracic  forms  resemble  bronchopneumonia,  and  the  thoracic  wall 
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or  its  contents  may  become  involved,  and  finally  many  sinuses  may 
;^}pear.  The  average  duration  of  these  cases  is  ten  months  and  Uie 
mortality  is  veiy  high. 

Abdotnina!  forms  arise  from  the  intestinal  tract,  notably  the  ileo- 
cecal and  colonic  portion.  The  early  symptoms  may  simulate  appen- 
dicitis or  colitis;  in  others,  a  tumor  in  the  right  iliac  fossa  may  be  an 
early  sign.  The  skin  over  the  invaded  intestine  eventually  becomes 
gangrenous  and  sinuses  form  from  which  a  grayish  purulent  material 
is  discharged. 

Cutaiuous  forms  are  exceedingly  rare  and  constitute  less  than  5 
per  cent,  of  the  cases.  It  manifests  itself  in  a  lupus-like  manner  with 
a  localizetl  nodule,  or  as  an  ulcerous  lL>:^ion  with  necrosis  in  one  part  and 
dense  granular  infiltration  in  another.  Later,  the  areas  ulcerate  and 
sinuses  form,  and  these  discharge  the  Ijpical  su!phur-like  granules. 
It  Is  a  painless  process  and  the  glands  arc  uninvolved. 

Diagaous  is  made  positive  in  all  cases  by  finding  the  characteristic 
granules  and  the  ray  fungus,  antl  the  slow  progress  of  the  actinomycosis 
process  is  also  quite  typical. 

Sarcoma,  carcinoma,  tuberculosis,  and  gummata  are  often  hard  to 
differentiate. 

Prognosis  depends  upon  the  location  and  the  chances  of  mixed 
infection,  the  average  mortality  being  about  47  per  cent.,  the  abdomi- 
nal, thoracic,  and  cerebral  forms  being  the  most  serious. 

Treatment.— Thu*  is  not  very  satisfactory,  and  consists  of  hygienic 
and  dietetic  measures,  with  appropriate  antiseptic  treatment  of  the 
local  uUrration  or  sinuses,  especially  iodin  drcsangs  or  a  weak  iodid 
solution,  such  as  water,  500  gm.;  potassium  iodid.  togm.;  iodin.  i  gm. 
Iodid  of  potash  and  sulphate  of  copper  are  said  to  be  the  drugs  of 
choice  for  long-continued  use.  Excision  of  accessible  areas  is  also  ad- 
vised. 


MALIGIfANT    EDEMA    (EMPHYSEMATOUS    GANGRENE;    GASEOUS 
PHLEGMON;    BACILLUS   AEROGENES    INFECTION) 

This  is  a  rapidly  spreading  and  usually  fatal  inflammation  due 
aloDC  to  the  JHiuiUm  aerogtnes  aipsuialus  unairolncus  ofWeick,  which 
produces  a  gaseous  infiltration  of  the  tissues  (clinically  causing  the 
same  s>*mptoms  as  the  bacillus  of  malignant  edema),  or  it  may  occur 
as  a  mixed  infection  due  to  pus-producing  or  other  germs.  It  usually 
occurs  with  crushing  wounds,  particularly  cumpounil  fractures  of  the 
extremities,  or  bullet  wounds.  In  a  recent  fatal  case  of  mine  tl  &]>- 
peared  nine  days  after  a  multiple  fracture  of  the  pelvis  with  lacerations 
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of  the  vagina  and  urethra.  Less  often  it  has  followed  simple  hypo- 
dermic punctures  of  the  skin  and  abdominal  and  other  operations. 

The  source  of  origin  is  supposed  to  be  the  human  or  animal  intes- 
tinal tract,  and  in  some  of  the  cases  the  colon  bacillus  has  been  found, 
and  by  some  is  regarded  as  an  almost  identical  source  of  origin.  The 
European  War  has  furnished  vast  numbers  of  cases  as  the  soil  is  richly 
manured. 

Symptoms. — These  occur  promptly,  and  usually  within  the  first 
twenty-four  hours  the  region  of  the  wound  will  be  found  swollen, 
bluish,  and  edematous,  and  a  fine  crepitus  will  be  felt  over  the  in- 
volved portion.  Most  of  the  wounds  emit  gas-bubbling  pus  that  is 
often  brownish  and  characteristically  fetid,  and  occasionally  a  definite 
crackling  can  be  heard  as  the  bubbles  burst.  Blebs  sometimes  appear 
and  the  original  area  of  swelling  grows  rapidly,  so  that  within  a  few 
hours  the  whole  extremity  may  double  in  size,  crepitation  being  present 
throughout.  The  purulent  contents  of  the  woimd  have  a  tendency 
to  separate  the  muscles  or  lift  them  from  the  parts  beneath,  and  the 
soft  parts  become  cadaveric  in  appearance. 

There  is  great  systemic  prostration  and  the  temperature  and  pulse 
are  much  increased,  and  most  of  the  patients  die  within  a  few  days, 
the  emphysematous  swelling  meanwhile  having  become  quite  general. 
There  are  apparently  cases  of  lesser  virulence  in  which  the  onset  is 
later  and  the  process  much  less  general  and  severe. 

Treatment.— General  measures  are  those  given  to  cases  of  sepsis. 
Proper  initial  sterilization  of  wounds  doubtless  prevents  many  cases, 
and  wounds  that  in  any  way  may  have  been  contaminated  by  intes- 
tinal secretions  are  presumptively  regarded  as  dangerous. 

Inasmuch  as  the  bacillus  is  anaerobic,  the  essential  thing  is  to  allow 
free  access  of  oxygen,  and  for  that  reason  the  wound  and  the  parts 
about  it  are  freely  incised  and  liberally  flooded  by  hydrogen  dioxid  or 
strong  solutions  of  permanganate  of  potash,  and  then  the  part  is 
dressed  by  gauze  soaked  in  these  oxygen  carriers.  When  the  limb  is 
involved,  the  propriety  of  immediate  amputation  must  be  considered, 
and  this  becomes  imperative  if  wide  incisions,  drainage,  and  dioxid  of 
permanganate  are  ineffective.  The  level  of  amputation  should  be 
above  the  zone  of  emphysema,  as  a  rule,  and  the  stump  should  be 
allowed  to  gape  widely,  as  any  attempt  at  coaptation  may  defeat  the 
object  of  the  procedure. 

Recently  the  treatment  by  wide  incision,  drainage,  dioxid,  and  per- 
manganate has  been  reputed  to  be  nearly  as  adequate  as  amputation 
if  undertaken   early  and  \-igorously,  several  writers   having   demon- 
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strated  the  efficacy  of  these  conservative  measures,  notably  in  the 
war  zones. 

SPOROTRICHOSIS 

This  locJi!  infection  was  first  rq>nrt('(]  by  Riiermann.  Paris,  1903, 
and  to  dale  about  200  cases  have  been  recorded  in  literature.  Ham- 
burger' has  slated  that  some  58  cases  are  now  recorded  in  America. 
But  that  the  disease  is.  in  reality,  much  more  prevalent,  and  is  probably 
often  confused  with  actinomycosis,  blastomycosis,  and  other  forms  of 
granulomatn. 

It  is  due  to  the  sporotricbium,  which  may  become  localized  in  the 
exlcrnal  soft  ]xirts,  joints,  bones,  the  lungs,  kidneys,  and  other  viscera. 
It  occurs  chiefly  in  farming  districts,  and  inoculation  is  by  a  wound, 
usually  regarde<l  as  trivial,  as  from  a  nail,  barbed  wire,  or  some  fanning 
implement. 

Sjrmptoms. — The  onset  is  exceedingly  slow,  and  the  first  sign  is  a 
"pimple"  at  the  site  of  a  visible  or  forgotten  wound.  Here  a  subcu- 
taneous painful  nodule  appear  sabout  the  size  of  a  split  pea.  and  within 
a  few  weeks  similar  nodes  appear  directly  above  the  original  and  in  line 
with  the  lymphatics.  These  gradually  grow  larger,  and  after  sue  or 
eight  weeks  ihcy  break  down  and  discharge  a  small  quantity  of  viscid 
[bloody  pus  and  remain  as  painless  ulcers  without  constitutional  signs. 
In  lime  these  iKxies  may  extend  the  length  of  the  limb  and  may  in- 
volve the  deeper  K-mphaiics  also. 

fit;urmann  states  that  there  are  clinically  four  varieties:  (a)  Local- 
avd  sporotrichosis,  with  sporotricholic  chancre  and  ascending  lymphan- 
gitis and  lymphadcnitk;  (A)  disseminatfd  gummatous  sporolrkfiosis, 
with  diffuse  nodidalion  and  later  cold  abscess  formation  and  no  ulcer- 
ation; (c)  disseminated  ulcerative  sporotrichosis,  with  ulcerations  like 
tuberculosis,  sjTihilis,  and  other  lesions;  (d)  exlracutaneous  sporotrichosis, 
with  manifestations  in  mucous  membranes,  muscles,  bones,  joints, 
kidneys,  and  lungs. 

Laboratory  diagnosis  is  essential,  and  a  local  and  general  eosino- 
philia  seems  quite  characteristic,  and  eosinophils  have  been  noted  in 
the  original  chancre,  the  pus,  and  circulating  blood.  The  or^ijanism 
is  of  very  slow  growth  and  can  be  cultivated  on  glucose  agar,  giving 
charactcriiitic  branching,  septate  mycelium  and  pear-shaped  spores. 

Treatment— lodid  of  potash  internally  and  iodid  solution  ex- 
ternally (water.  500  gm.;  potassium  iodid,  10  gm.;  iodin,  r  gm.).  are 
advised  by  Beurmann.    The  ulcerated  areas  respond  to  iodin  applica- 

'  Je«ir.  Avtrr.  Htd.  Attoc.,  Nov.  i,  iq». 
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tions,  and  the  whole  therapy  is  thus  one  of  iodism,  and  the  drug  is  to  be 
given  internally  for  at  least  a  month  after  all  visible  lesions  disappear. 
Salvarsan  or  neosalvarsan  may  later  prove  to  be  an  efficient  form  of 
treatment. 

Infections  of  the  Hands 

These  occur  so  often  that  special  mention  of  them  will  be  made, 
with  particular  attention  to  the  diagnosis  of  the  type  and  focus  of 
infection  as  determining  the  method  of  treatment. 

Causes. — The  largest  number  occur  from  apparently  trivial  abra- 
sions or  wounds  that  bleed  but  Uttle  and  are  wholly  disregarded  or 
reinfected  by  self-treatment  with  non-sterile  materials.  Many  of  the 
cases  follow  pricks  from  needles,  pins,  nails,  glass,  crockery,  splinters, 
and  other  materials  that  carry  infection  more  or  less  deeply  and  just 
as  effectively  as  if  deliberately  inoculated  by  a  hypodermic  syringe. 
Deeper,  longer,  and  more  or  less  gaping  wounds  that  bleed  are  far  less 
likely  to  cause  infection  than  the  preceding,  unless  they  have  been 
sutured  without  adequate  sterilization  or  drainage.  A  considerable 
number  follow  "hang-nail"  infection  and  many  are  of  unknown  origin. 
Bruising  alone  without  obvious  breaking  of  the  skin  also  is  responsible 
for  another  small  group  of  cases. 

Certain  occupations  predispose  to  rapid  and  severe  infections  be- 
cause the  hands  are  more  or  less  constantly  covered  with  infected 
material.  Butchers,  hostlers,  laborers,  and  house-wreckers  seem  es- 
pecially prone,  and  the  infections  apparently  become  most  virulent 
in  those  whose  skin  is  calloused.  The  wearing  of  gloves  and  employ- 
ments in  which  grease  and  oil  smears  the  hands  apparently  confers  a 
certain  immunity. 

Anatomy  and  Pathology.— A  rational  and  simple  description  of  the 
probable  channels  of  infection  has  been  given  in  Kanavel's  work  on 
Infections  of  the  Hands,  and  his  deductions  will  be  very  largely  used 
in  what  follows.  Hoon  and  Ross'  admirably  state  their  experiences 
with  Kanavel's  methods,  and  their  statements  are  to  some  extent 
herein  embodied  also. 

Given,  then,  an  infection  of  the  hand,  pus  may  give  rise  to:  (i) 
Superficial  infection  or  (2)  deep  infection. 

Superficial  infection  consists  of — 

(i)  Felons. — Infection  of  the  connective-tissue  closed  space  that 
forms  the  pad  of  the  tip  of  the  front  of  the  fingers. 

(2)  Paronychia. — Also  called  "run  around";  infection  of  the  sub- 
epithelial space  at  the  side  or  base  of  the  nail. 

'  Annals  oj  Surgery,  April,  1913. 
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(3)  Subepithelial  Abscess.— A  purulent  collection,  usually  at  a  finger- 

(4)  CarfrwNc/fs. ^Usually  on  the  dorsal  surface,  proceeding  from 
hair-£ollicle  infection. 

(5)  CoUar-button  Abscess.^Aho  called  "shirt-stud  abscess,"  "frog 
felon."  and  "en  bouton  de  chemise";  an  abscess  at  the  web  of  the  pahn 
under  the  dermal  and  epidermal  tissues. 

(6)  Thenar  and  H yf>oificti<tr  Space  .4  ftice«.— Purulent  collections 
on  the  outer  and  inner  side  of  the  palm  respectively. 

Deep  infecltMt  consists  of   - 

(i)  £>'m^/wH^i^  15.— Infection  along  lymph-channels. 

(2)  Tennsyntrcitis. — Infection  along  the  tendon  sheaths. 

(3)  Fascial  Space  Infection. — There  are  six  well-defined  spaces 
capable  of  harboring  pus,  and  these  are: 

(a)  Dorsal  Subcutaneous.— P^n  extensive  area  over  the  extensor 
tendons  on  the  back  of  the  hand. 

(6)  Dorsal  Subapoiteur otic-  Shaped  like  a  cone,  with  the  small  end 
at  the  wrist  and  the  broad  end  nt  the  knuckles,  and  lying  between  the 
extensor  tendon  and  the  metacarpals. 

(c)  Hypothcnar. — l-ocalized  on  the  ulnar  side,  and  pus  here  tends  to 
come  to  the  surface. 

fff)  Thenar.  -Ofx  the  radial  side  of  the  middle  metacarpal,  lying 
deeply  in  the  patm  just  above  the  adductor  or  transversus  muscles. 

(e)  Middle  Palmar.-  Between  the  metacarpals  and  deep  flexor 
tendons,  reaching  from  the  middle  metacarpal  and  overlapped  by  the 
ulnar  bursa  and  separated  from  the  thenar  space  by  a  firm  partition, 
except  at  the  proximal  end,  where  a  small  isthmus  leads  uniler  the 
tendons  and  ulnar  bursa  into  the  forearm. 

(f)  Web  5^(]j:e.— Subcutaneous,  at  the  web  of  the  palm,  with  pro- 
longation into  the  lateral  margins  of  the  tingers. 


SUPERFICIAL  INFECTIONS 
Felons,  Bone  Felons.  These  are  inflammatory  conditions  of  the 
lective- tissue  space  forming  the  pad  of  the  front  of  the  Unger-lips. 
Kanavel  has  demonstrated  that  the  epiphysis  of  the  distal  phalanx 
is  supplied  by  a  branch  of  the  digital  arlcrj-  bejore  it  enters  this  con- 
nective-tissue space,  but  the  diaph>'sis  of  the  phalanx  receives  its 
blood-supply  after  the  arler>'  enters  this  space.  This  arrangement 
accounts  for  the  frequent  involvement  of  the  bone  in  neglectefl,  severe, 
■or  improperly  treated  cases— the  so-called  cases  of  "bone  felon," 
for  the  swelling  within  the  space  shuts  off  the  blood-supply  of  the  di- 


64 


TRAUMATIC   SURHERY 


aph>-sis  and  not  of  the  epiphysis,  because  the  artery  to  the  former  only 
functionates  after  it  enters  this  crowded  space,  and  hence  necrosis  and 
osteomyelitis  frequently  occur. 

Causes. — Usually  the  sources  are  trivial  wounds  of  the  Lip  of  the 
finger,  especially  small  punctures  from  needtes.  pins,  tacks,  nails,  gla^, 
spUnlers.  an<l  other  more  or  leas  pointed  objects.  Very  rarely  a  bruise 
without  a  break  in  the  skin  is  responsible.  Many  patient*;  are  unable 
to  stale  the  source  of  origin. 

Symptiitns.—'i'hTohhing  ]>ain  in  the  finger-lip,  soon  followed  by 
swelling,  redness,  tenderness,  and  loss  of  function.  A  more  or  less 
localized  cellulitis  may  also  occur.  Within  forty-eight  hours  fluctua- 
tion is  usually  present. 

rrca/^/jcw/.— I'rcUminary  applications  of  wet  or  other  dressings 
very  rarely  abort  the  process,  and  thus  prompt  incision  and  drainage 


F1^.  33.— Felon  of  finger:  a.  Relation  or  vcsacIji  aiuI  ten<1on»  I0  bone  of  1am  Joint; 
b.  ab»t'e»  eont — note  line  of  Indsion;  c,  unilalcrnJ  incision ;  d,  bilateral  or  finger-split  iocisiuQ 
and  rubber  band  drain. 

is  the  best  procedure.  A  general  anesthetic  should  be  given  when' 
possible,  preferably  nitrous  oxid  or  ether.  The  incision  advised  by 
Kanavcl  is  efficient,  as  it  amply  opens  the  closed  connective-tissue 
space  and  leads  to  little  subsequent  deformity.  This  incision  is  over 
the  site  of  greatest  localized  pain  or  fluctuation  and  is  always  made  on 
the  lateral  margin  of  the  di^t  down  to  bone.  If  there  is  general  in- 
volvement of  the  entire  linger-tip,  an  inasion  is  mjide  on  both  ades. 
No  squeezing,  irrigating,  or  manipulation  should  be  done.  Drainage 
should  Ire  provided  by  a  fold  nf  rubber  tissue  or  a  small  rubber  band 
(stationer's  t>-pc)  or  a  piece  of  rubber  glove.  A  hot  wet  dressing  of 
boric  acid  or  salt  solution  is  then  applied  and  the  part  elevated. 
This  dressing  is  daily  changed,  and  when  granulations  begin  the  drain 
is  removed  and  a  dressing  of  gauze  is  applied  soaked  in  baUam  of  Peru 


WOUNDS  AND  THEIR  COSfPUCATIONS 


65 


and  castor  oil  (10  to  50  per  cent.)  or  gauze  smeared  with  sterile  vaselin. 
If  the  bone  is  denuded  of  piTKuslcum  and  lu«sc.  it  can  be  removcd» 
remembering  thai  ihe  diaphysis  alone  will  be  affected;  in  such  an 
event  the  finger  will  be  stubby,  but  the  joint  wiU  be  unimpaired.  Heal- 
ing is  often  promoted  by  the  use  of  a  Bier  or  Klapp  suction  cup.  and 
baking  is  also  sometimes  useful.  Exposure  lo  sunlight  and  air  is 
perhaps,  ol  all  measures,  the  most  valuable. 
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Fig.  34.— Infection  oi  a  distal  phaianx:    a.  Cn»s-wclii>n  lowing  normal  structures;  (, 

loratinD  of  rommon  infections. 

Dorrancc'  advises  an  indsion  at  Ihe  tip  of  the  finger  just  in  front  of 
the  overhang  of  the  nail,  and  thence  carried  straight  upward  so  that 
the  pad  of  the  finger  is  practically  bisected  vertically  (Fig.  23).  This 
apfwars  lo  In-  ;i  nit-lhod  most  useful  in  the  severer  cases  only. 

Paronychia;  "Run-around."  -This  is  an  infection  in  the  neighbor- 
hood of  the  bed  of  ihc  nail. 

*  Javr.  Amtr.  Utd.  Asso€..  May  10,  1913. 
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Causes.— A  "hang-nail"  is  the  usual  source,  and  many  of  them  fol- 
low ill-designed  manicuring  efforts  (Fig.  24). 

Symptoms. — Pain  at  one  edge  of  the  nail,  soon  followed  by  redness, 
swelling,  tenderness,  and  a  localized  abscess.  Some  remain  circum- 
scribed and  exude  a  few  drops  of  pus  on  pressure,  but  others  "run 
around"  the  base  of  the  nail  and  give  rise  to  a  quite  sharp  cellulitis. 


a  b 

Fig.  25. — Paronychia  incision  lines:   a,  Bilateral  forms;  b,  unilateral  forms. 

Treatment. — They  are  rarely  aborted  by  wet  or  other  dressings. 
Incision  and  drainage  is  generally  needed,  and  an  anesthetic  (nitrous 
oxid  or  ether)  should  be  given. 

Kanavel  advises  a  lateral  incision,  pjtssing  upward  from  the  base  of 
the  nail  and  so  placed  that  the  nail  may  be  exposed,  but  not  cut  (Fig. 
25).     In  some  cases  one  lateral  incision- is  enough,  but  usually  each 


Fi({.  lb.— a,  Incision  for  paronychia;  6,  flaps  retracted  and  a  portion  of  matrix  about  to  be 
excised.    This  procedure  is  available  for  ingrowing  nails  also. 

margin  of  the  nail  must  be  incised  and  then  the  skin  over  the  matrix 
is  rolled  back  as  a  flap.  The  bed  of  the  nail  is  then  raised  by  scissors 
and  enough  of  it  cut  to  allow  escape  of  the  pus  beneath  (Fig.  26).  A 
folded  strip  of  rubber  tissue  or  a  rubber  band  is  inserted  and  the  skin- 
flap  replaced.    The  dressing  is  completed  by  loosely  applying  several 
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of  gauze  soaked  in  hot  saline  solution  or  boric  add.  Daily 
dressings  are  made^  and  when  the  discharge  lessens  the  rubber  drain 
h  shortened  or  removed,  and  then  the  part  is  covered  by  gauze  smeared 
in  vaselin,  altwlcne,  or  10  per  cent,  balsam  of  Peru  in  t'uslor  oil  or 
glycerin.  Motion  of  the  adjacent  joint  should  be  made  early  10  pre- 
vent stiffness.  Children  and  others  often  develop  lesions  of  this  sort  in 
rapid  sequence,  and  such  cases  often  present  delinilc  signs  of  systemic 
infection,  and  the  general  condition  then  requirc-s  much  attention; 
plenty  of  fresh  air  and  sunshine,  suitable  forced  diet,  and  tonics 
should  be  given,  and  in  some  instances  injections  of  autogenous  or 
stock  vaccines  are  of  great  value. 

Furuncles,  Boils,  Carbuncles.— These  localized  collections  of  pus 
(furuncles  and  boils)  are  often  seen  wherever  hair-follicles  are  present, 
and  hence  the  dorsal  surface  of  the  fingers  and  hands  are  generally 


Ffg.  17.— Usual  location  of  pus  foci  near  finger-lip:  a.  Outside  base  of  asil;  t,  within  base  of 
naili  c,  under  body  at  nail;  d,  in  finger  pad. 


involved.  Tf  the  process  is  deeper,  wider,  and  more  severe,  then  it  is 
of  tlie  carbuncle  type  (Fig.  27). 

Causes. — The  infection  is  ordinarily  of  the  staphylococcus  1)7)0, 
but  it  has  been  demonstrated  that  virulent  streptococcic  cultures  may 
induce  carbuncles  when  rubbed  into  the  lis.sues. 

The  hair-folliclcfl  and  the  sweat-glands  alike  may  be  sources  of 
infection,  but  a  break  in  the  skin  is  very  rarely  a  demonstrable  source  of 
ori^n,  and  hence  wounds  and  bruises  and  other  acute  traumata  are 
very  rarely  causative  agents.  Constant,  repeated,  or  chronic  irritaiion 
i.^  the  most  likely  cau?e,  and  in  many  cases  a  depleted  condition  of  the 
system  doubtless  pUys  a  part.  This,  however,  is  by  no  means  con- 
stant, as  "crops"  of  boils  and  carbuncles  often  attack  athletes  and 
others  in  the  best  of  physical  condition. 

Symptoms. — Furuncles  and  boils  be^  like  a  pimple  and  soon  get 
larger  and  more  painful  and  develop  a  white  center  of  pus,  a  hair- 
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follicle  ordinarily  standing  in  the  center  of  this  area  of  localized  necro- 
sis. They  often  are  multiple  or  appear  in  series  more  or  less  close  to 
each  oilier  in  jxanl  of  time. 

Carbuwks  may  be  regarded  as  multiple  subcutaneous  boils,  and 
they  begin  with  pain,  throbbing,  redness,  heat,  and  swelling,  and  these 
signs  may  last  some  hours  or  days  before  elevation  of  the  skin  appca  re  or 
pus  points  become  visible.  They  somclimes  are  manifestations  of  a 
diabetic,  nephritic,  or  other  systemic  condition,  especially  if  recurrent. 
The  infection  ordinarily  travels  downward  in  one  of  the  columnae 
adiposx  and  spreads  in  the  subjacent  fat  and  proceeds  to  undermine 
to  a  variable  extent,  gradually  filling  the  loose  meshes  under  the  stun 
until  il  overflows  toward  the  surface  along  the  various  columme,  thus 
accounting  for  the  numerous  pus  points  seen  in  the  lesion.  The  central 
part  of  the  subcutaneous  process  becomes  necrolic,  this  constituting 
the  "plug"  or  "core."  The  surface  of  a  fully  developed  carbuncle  is 
somewhat  zonal,  the  center  being  necrotic;  around  this  b  an  area  of 
punctate,  pus-exuding  tissue;  still  beyond  is  a  bluish  area  of  venous 
stasis,  and  the  outside  rim  shows  an  area  of  inflammatory  reaction 
constituting  a  fieriphcry-  of  induration.  Much  constitutional  weakness 
with  fever  and  chills  often  accompanies  the  condition,  and  in  the  aged  or 
weak  the  outluuk  may  be  quite  serious.  In  piissing,  it  may  be  stated 
that  carbuncles  of  the  neck,  and  particularly  of  the  face,  are  even  more 
dangerous  because  of  septic  sinus  thrombosis. 

Trcalmcnl.— Boils  sometimes  can  be  aborted  by  a  hot  wet  dressing 
of  saline  or  boric  acid  sohition.  The  injection  of  carbolic  and  other 
solutions  into  their  center  is  advised  by  some.  To  me  this  seems  just 
as  painful  and  far  less  certain  than  the  curative  incision.  Once  the 
lesion  is  established,  incision  and  drainage  (rubber  wicking  or  band)  is 
the  best  remedy.  Hot  wet  applications  of  boric  or  saline  solution  com- 
plete the  dressing.  Cupping  is  often  very  valuable.  Recurrent 
cases  arc  sometimes  benefited  by  autogenous  or  slock  vaccines. 

Carbuncles  cannot  be  aborted,  and  early  liberal  incision  with  ade- 
quate drainage  should  be  made  at  once.  An  anesthetic  should  be 
usetl,  nitrous  oxid  being  the  best.  The  incision  should  be  crucial  and 
extend  beyond  the  edges  of  the  indurated  area  deepl\'  enough  to 
penetrate  to  the  necrotic  base.  Any  loose  plugs  of  pus  should  be 
removed.  Spurting  vessels  should  be  tied,  but  oozing  will  be  cared  for 
by  the  dressing.  ITie  edges  of  the  four  flaps  created  by  the  + -shaped 
inci.sion  should  be  undermined  by  scLs.iors  and  then  elevate<l,  the 
whole  cavity  being  packed  with  gauze  wet  in  saline  or  boric  solu- 
tion.   If  there  is  little  oozing  the  gauze  may  be  smeared  in  vaselin  or 
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albolene.  Tlie  cyanosed  or  necrotic  skin  shoultl  not  be  excised  until 
it  definitely  breaks  down,  and  its  vitality  will  often  prove  surprising 
and  ratifying  if  left  alone.  Cupping  will  be  of  service.  No  squeez- 
ing should  be  done.  When  the  sloughs  have  separated,  healing  will  be 
promoted  by  filling  the  cavity  with  pure  or  diluted  balsam  of  Peru, 
vaselln,  or  albolene.  Surface  granulations  will  be  encouraged  by  scar- 
let red  ointment,  and  grafting  will  be  needed  only  in  very  extensive 
cases.  Exposure  to  air  and  sunlight  will  be  very  helpful.  The  general 
nutrition  must  be  well  watched. 

This  treatment  applies  also  to  carbuncles  of  the  neck  and  elsewhere. 
In  some  cases  exsection  of  the  entire  necrotic  area  with  subsequent 
suture  may  be  advisable. 

Collar-button  Abscess,  Shirt-stud  Abscess,  Frog  Felon.  —This  is 
an  abscess  located  at  the  web  of  the  finger,  and  it  commonly  occurs  in 
working-raen  or  others  who  have  calloused  palms.  The  nature  and 
site  of  the  lesion  is  well  indicated  in  Fig.  40.  The  peculiar  dumb- 
bell shape  is  due  to  the  hypurlropliy  of  the  epithelium,  which  makes  a 
dense  sheet  under  which  the  pus  spreads,  and  a  subdermal  infection 
passes  through  this  to  the  epidermal  tissue,  where  a  second  abscess  de- 
velops, thus  giving  the  collar-button  appearance  to  the  pus  collection. 
The  process  may  be  reversed,  locating  primarily  in  the  epidermis  and 
thence  spreading  lo  the  dermk;  according  to  Kanavel,  it  is  possible 
that  thi.<;  latter  process  is  the  more  common. 

It  is  frequently  an  occupational  occurrence  due  to  constant  irrita- 
tion of  the  area,  leading  to  cracks  or  lowered  resistance  of  the  surface. 

Symptoms. — Pain,  swelling,  redness,  heat,  induration,  and  fluctua- 
tion (Kcur,  causing  loss  of  function  of  the  involved  portion.  Attention 
must  be  directed  to  areas  of  mvolvemcnt  on  the  dorsal  surface  also,  so 
that  burrowing  pus  may  there  be  detccteil  promptly. 

Treatment. — Incision  and  drainage  al  the  web  and  finger  junction 
should  be  made  early,  nthyt-chlorid  spraying  affords  suflicient  anes- 
thesia. Drains  should  be  of  rubber  tissue  or  rubber  bands,  llie 
dressing  is  of  gauze  wet  in  salt  or  boric  solution. 

Thenar  and  Hypothenar  Space  Abscesses. — These  generally  occur 
from  punctured  wounds,  and  nrdinarily  the  pus  readily  escapes  to  the 
surface  without  serious  damage.  Much  swelling  of  the  dorsum  of  the 
hand  occurs  in  some  of  these  caws,  and  this  may  lead  to  incisions  im- 
properly placed,  especiallj'  in  llie  tiienar  region. 

The  hypothenar  space  is  a  closed  area,  and  infections  here  are  gener- 
ally direct  implants  and  tend  lo  remain  as  localized  abscesses. 

Treatment  is  incbion  and  drainage. 
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DEEP  mFECTIOHS 


Lymphangitis.  -This  is  an  inflammatur)'  condiUun  of  the  superficial 
or  deep  l;-mph -channels. 

Causes  and  Symptoms. — Some  break  in  the  skin,  usually  a  superficial 
wound  or  abrasion,  starts  the  process.  Most  cases  occur  in  the  fall 
and  winter,  and  workmen  and  others  with  calloused  hands  furnish  the 
larRCSl  number  of  cases.  The  usual  infecting  agent  is  the  streptococcus 
or  staphylococcus,  but  dual  infection  is  very  common;  such  a  "mixed 
infection"  usually  indicates  a  prolonged  attack. 

It  is  important  to  remember  that  from  any  given  point  the  super- 
ficial lymphatics  take  the  shortest  route  to  the  dorsal  surface;  hence 
very  marked  signs  appear  on  the  posterior  aspect,  although  the  focus 
lies  anteriorly. 

The  onset  is  usually  prompt,  and  often  witliin  a  few  hours  the  proc- 
ess is  well  developed,  and  it  is  rarely  delayed  longer  than  twelve  hours 
from  the  period  of  infection.  Locally,  the  part  is  reddenetl  and  swol- 
len and  the  characteristic  red  streaks  arc  seen  passing  upward  from  the 
zone  of  infection  to  the  nearest  glands.  These  streaks  are  rarely  con- 
tinuous or  numerous,  and  on  tlie  ulnar  side  (little  and  ring  finger) 
tliey  lead  to  the  epitrochtear  glands,  which  are  found  to  be  swollen  and 
tender.  The  lymphatics  on  the  radial  side  (thumb  and  index- finger) 
lead  to  similarly  swollen  and  tender  axillary  glands.  Infection  begin- 
ning in  the  middle  finger  may  lead  to  either  the  epttrochlear  or  axillary 
glands.  Generally  speaking,  involvement  of  the  radial  side  is  more 
likely  to  be  severe  because  infection  is  carried  more  directly  into  the 
main  circulation. 

The  usual  signs  of  systemic  infection  often  occur,  such  as  malaise, 
headache,  fever,  restlessness,  thirst,  and  sometimes  chills  and  con- 
siderable prostration. 

In  some  cases  the  originating  focus  cannot  be  located,  but  ordi- 
narily it  is  apparent  as  a  swollen,  red,  hot  and  tender  area,  and  a  goodi 
deal  of  swelling  generally  is  found  op  the  back  of  the  hand,  notably 
when  a  fmger  is  the  portal  of  entry, 

lii  the  deeper  types  of  involvement  the  foregoing  signs  may  be 
exaggerated  and  the  whole  extremity  may  then  be  intensely  swollai 
and  brawny,  resembling  er\'sipela5;  this  is  the  so-called  ''phlegmonous 
K-mphanptis." 

Whatever  form  is  present,  it  is  important  to  exclude  tenosyntmUs 
and  abscess  of  ihe/asciai spaces  by  noting  that  the  fingers  can  be  moved 
painlessly,  and  that  pressure  along  or  functionating  of  indiWdual  ten- 
dons does  not  cause  localized  or  added  pain,  and  that  there  is  no 
locali/.e4l  bulging,  pain,  or  fluctuation  of   the  main  fascial  spaces. 
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Rarely  tcnosyno\ntis  and  fascial  space  infection  may  develop  from 
IvTiipliangitis.  Kanavel  is  of  the  opinion  Ihat  from  lo  to  15  per  cent. 
of  the  cases  become  localized  as  abscesses,  pitlicr  of  the  tendon  sheaths, 
fascial  spaces,  or  glands. 

Ixifevtions  of  the  thumb,  index,  and  middle  fingers  seem  most 
likely  to  be  associiited  with  systemic  svinptoms,  because  the  radiating 
lymphatics  reach  the  axilla  before  meeting  any  check,  and  thus  the 
general  circulation  is  more  readily  reached  than  if  the  process  hailed 
at  the  elbow,  as  in  infections  of  the  ulnar  side  which  are  stayed  by 
the  ciMtrochiear  glands. 

Deep  Lymphangitis.— This  is  much  less  common  than  the  pre- 
ceding superficial  form.  The  deep  lymphatics  follow  the  course  of  the 
brachial  arter>-  and  its  branches  as  a  rule.  Many  of  these  cases  are 
associated  with  superficial  I>'mphangitis.  and  they  generally  are  of 
severe  t>pe.  resembling  er>'sipelas.  They  produce  high  fever  and 
profound  systemic  depression  from  a  generalized  to.\cmia.  Localized 
abscesses  are  rare,  but  metastases  are  common  and  septic  pneumonia  is 
a  not  infrequent  sequel. 

Systemic  infections  of  this  general  t\-pc  are  especially  liable  to  be 
fatal  in  those  over  forty-five  years  of  age  anri  in  alcoholics,  nephritics, 
or  the  debilitated.  Abscesses  are  likely  to  develop  in  various  parts  of 
the  body,  the  kidneys  become  seriously  embarrassed,  and  a  "general 
sepsis"  often  occurs. 

Treatmenl.— Early  Cases.— Here  it  is  understood  that  no  pus  focus 
exists,  and  treatment  is  indicated  for  relief  of  pain,  swelling,  heat,  and 
mdialing  streaks.  If  there  is  an  initialing  focus,  as  an  open  wound, 
this  is  first  suitably  sterilized  by  swabbing  with  lodin  and  then  drained 
by  rubber  tissue  or  rubber  bands.  It  and  the  area  involved  are  liber- 
ally covered  by  gauze  moistened  in  a  hot  saturated  solution  of  boric 
acid  or  normal  salt  solution,  many  layers  being  applied,  reaching  much 
beyond  the  reddened  area.  The  entire  dressing  is  covered  by  paraf- 
fined paper,  oil  d  silk,  or  rubber  tissue,  holes  being  cut  in  it  so  that  a 
syringe  may  be  inserted  and  the  gauze  remoistened  without  changing 
the  entire  covering.  Usually  such  remoistening  is  required  every 
four  hours.  This  same  treatment  is  given  cases  in  which  no  incision  is 
indicatefi  or  in  which  no  wound  of  entr>'  exists.  Care  must  be  taken 
not  to  cut  off  circulation  by  bandaging,  especially  in  the  forearm.  In 
some  cases  a  25  or  50  per  cent,  alcohcil  dressing  seems  lo  act  belter. 
Carbolic  solutions  must  never  be  used,  and,  in  fact,  that  drug  should 
be  used  in  surger>'  only  as  a  cauterant.  Anti.septics  of  various  kinds, 
like  bichlorid.  have  no  inherent  virtues  o\x'r  salt  or  boric  acid.  In  an 
odorous  wound,  tincture  of  iodin  { i  dram  to  i  pmt  of  water),  or  a  good 
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pink  solution  of  permanganate  of  potash,  or  i  per  cent,  creolin  will 
abolish  odor.  Dakin's  solution  (or  eusol),  baswl  on  the  war  zone  ex- 
perience, is  also  of  value  in  many  infections  wilh  pus  Hischargc.' 

The  i>art  is  kept  at  rrst,  and  for  this  purpose  a  broad  dorsal  or  pal- 
mar splint  is  very  effective,  and  elevation  of  the  extremity  should  be 
insisteil  upon. 

Bier's  bandage  sometimes  seems  of  value  if  used  eari>-.  It  is  ap- 
plied by  taking  turns  of  a  broail  rubber  bandage  from  the  elbow  to  the 
axilla,  making  pressure  enough  to  restrict  the  venous  return.  It  is 
worn  for  several  houn>,  and  in  some  cases  is  kept  in  place  as  long 
eighteen  hours.  It  shoukl  not  be  tight  enough  to  cause  persistent  (i)' 
pain.  (2)  cyanosis,  (3)  coldness.  (4)  tingling,  (5)  loss  of  (unction.  If 
any  of  these  are  continuous,  the  pressure  is  too  great  and  damage  mil 
result.  The  constriction  must  be  broad,  so  that  the  ncr\'c-supply  will 
remain  undamaged.  If  beneiirial.  it  can  be  removtxl  and  reapplied  x* 
occasion  demands.  A  good  workingrule  for  its  use  is:  on  six  hours.o(I  one 
hour;  ofl"  fluring  night  or  when  patient  is  away  from  direct  obscrvalioOi 

hichions  in  Later  CdMS.— Opinions  var>-  as  to  their  \'alue  except 
in  the  presence  of  delinite  induration,  fluctuation,  or  other  evidences  of 
pus  collection.  The  theory  is  that  a  vertical  incision  in  the  area  o| 
redness  or  one  transverse  to  the  lymphatic  streak  wilt  allow  the  escape"" 
of  serum  and  tend  to  direct  bacteria  to  the  surface.  This  is  question- 
able, and  in  many  instances  such  a  procedure  opens  up  new  channels 
of  infection,  and  it  cannot  reach  bacteria  already  at  a  distance  fmm  a 
place  of  known  or  unknown  entrance.  Personally,  I  never  incise  unless 
pus  has  collected. 

Occasionally  along  the  line  of  the  IjTnphatics  (especially  on  the 
back  of  the  hand)  may  be  seen  small  hean-.sized  areas  of  swelling  and 
tenderness  u-ilhoul  Jludttation;  it  is  an  error  to  incise  these,  as  usually 
a  chill  and  increase  o£  fever  follows  such  interference.  If  incisions 
arc  made,  the  spread  of  infection  may  to  some  extent  be  limited  by  the 
use  of  a  Bier  bandage  before  making  the  incision  and  allowing  this  to 
remain  in  place  from  twelve  to  eighteen  hours. 

General  Measures. — Food'v&oi  great  importance,  and  these  patients 
should  be  fed  often,  jjreferably  liquids  and  easily  digesled  stuffs  like 
milk,  soups,  broths,  eggs,  and  the  like.     Tceding  every  three  hours 

*  SodJum  h^TKichlflrile  sahition  (DaktH'i  jaiuilon).  This  is  a  waieiy  tulutkin  ot 
aodium  hj-pothloritc  in  n  slrcnglh  o(  0,5,  It  h  made  as  foilows;  Drj-  c»rbnnalc  of  soda 
140  Knim*,  itiiitii  into  10  lilcr*  of  slcritc  water.  AM  300  grams  of  ihlond  n(  lime- 
Shakr  wril.  In  hulf  an  Iioiir  Mphmi  oft  Ihc  rlvrtr  fliuil  llirouftli  mltun  ot  jiApcr,  and  to 
ihii  ticat  fluid  add  40  s"!"'  o'  in^ric  acid.  'Thv  fluid  should  be  nnnral  in  rtaclion. 
tl  should  he  rencwnl  if  u  iinscipitxtc  tomu.  U  luu  acid  cr  irriuiliiiK  U  can  be  oeu- 
inttiicd  by  normal  ajtlt  aolutioo. 
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IS  a  goml  practice — a  Uttle  at  a  time  in  a  very  conrcntrated.  pala- 
table, and  in\*iting  form.  Rectal  feeding  must  be  used  when  tbv 
stomach  h  intolerant.  Large  amounts  of  water  must  be  provided,  and 
this  can  be  given  reclally  by  the  "Murphy  drop  method"  if  desired. 

Fresh  air  acts  well  in  all  forms  of  sepsis,  and  these  patients  do 
belter  if  kciJt  out  of  doors  witJi  adequate  ])rolection  nil  the  time. 

Drugs,  Uke  quinin  and  strychnin,  1  believe  act  well;  ihey  should  be 
given  in  capsule  or  tablet  form  iii  doses  of  3  grains  of  quioin  and  g'o 
grain  of  strj'chnin  every  four  hours.  Whisky  is  often  of  great  value, 
and  my  habit  is  to  prescribe  i  ounce  every  four  hours  with  the  above 
tablet  Of  capsule.    In  alcoholics  it  is  an  essential,  and  then  should  be 
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used  in  combination  with  sodium  bromid,  20  grains,  and  chloral  hy- 
drate, to  grains,  every  four  hours,  until  the  patient  sleeps  or  the  tremor 
of  the  tongue  and  fingers  is  controlled.  If  not  well  tolerated,  il  may 
be  given  by  rectum. 

Serum  and  vaccine  treatment  is  not  of  proved  value  in  acute  cases, 
but  appears  to  be  somewhat  beneficial  in  those  of  long  duration. 

Summary. — Incisions  are  inadvisable  unless  focal  evidences  of  pus 
exist. 
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Hot  moist  dressings  ol  boric  acid  giw  the  best  results. 

General  treatment  must  not  be  forgotten,  especially  fresh  air, 
furccd  feeding,  plenty  of  water,  and,  in  alcoholics  especially,  some 
whisky. 

Suppurattre  Tenosynovitis.— The  involvement  of  a  tendon  sheath 
may  occur  primarily,  but  is  ordinarily  an  example  of  progression  from 
an  adjacent  focus.  It  nearly  always  occurs  on  the  palmar  surface, 
especially  in  the  sheaths  of  the  distal  and  middle  plialanges.  Many  of 
the  cases  are  of  the  streptococcic  variety  and  necrosis  is  apt  to  l>e  very 
prompt,  and  once  it  occurs,  the  future  functional  value  of  the  finger  is 
quite  problematic. 


Fig.  t^. — TciuloD  abcatba  of  palm  and  their  usual  iirraofiemcnL 


Caitses. — Many  arise  from  trivial  punctures  that  bleed  little  U  at 
all;  others  are  due  to  open  infected  woumls  that  originaHy  invade  the 
sheath  or  soon  reach  it  because  of  contiguity. 

Tendon  Sheath  Infection.— The  most  important  sheaths  are  on  the 
flexor  surface,  thus: 

(a)  The  tendon  sheaihs  for  the  index-,  middle,  and  ring  fmgers, 
extending  from  the  middle  of  the  distal  phalanx  to  a  line  joining  the 
inner  end  of  the  distal  palmar  crease  amt  the  outer  end  of  the  proximal 
palmar  crease,  "Kanavel's  line"  (Figs.  aS,  29). 
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f6)  The  tendon  shealh  for  the  thumb  with  its  prolongation  in  the 
hand  via  the  radial  bursa,  reaching  to  the  lower  end  of  the  radius. 

(c)  The  tendon  sheath  for  the  little  finger  and  its  prolongation  in  the 
palm  via  the  ulnar  bursa,  reaching  to  the  lower  end  of  the  ulna. 

(d)  The  intercommunication  of  these  sheaths. 

The  six  synovial  sheaths  on  the  dorsal  surface  are  not  surgically 
very  important,  and  they  are  sufficiently  well  indicated  by  reference  to 
the  diagram  (Fig.  30). 
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Fig,  JO. — Extensor  tendon  shcaihs  oi  ihc  [»lm. 

It  has  been  shown  that  exten.sion  to  the  forearm  of  infected  materia) 
from  the  deeper  portions  of  the  hand  is  from  the  ulnar  or  radial  bursa 
or  the  midpalmar  space,  and  that  pus  from  either  of  these  foci  invades 
the  same  area  of  the  forearm.  I'his  lodgment  of  pus  is  under  the 
flexor  profundus  digitonim  tendons  and  muscle.  About  3  inches  up 
on  the  forearm  the  pus  begins  to  invade  the  intermuscular  septa,  pass- 
ing first  to  the  area  about  the  median  nerve,  and  later  to  the  area  Jibmit 
tlie  ulnar  artery  and  nerve,  and  here  it  lies  between  the  flexor  carpi 
ulnaris  and  the  flexor  profundus.  This  is  about  4  inches  up  on  the 
forearm.  From  here  it  may  pass  along  the  vessels  and  nerves,  particu- 
larly the  median  nerve,  or,  more  commonly,  it  may  extend  dtstally 
along  the  utoar  artery  under  the  flexor  carpi  ulnaris  and  appear  sub- 
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cutaneously  about  ji  inches  up  on  the  ulnar  side.  Uncommonly  it 
may  extend  downward  along  the  radial  artery.  The  larger  portion  of 
the  space  is  about  2  inches  above  the  wrist,  and  the  most  superficial 
parts  are  on  either  side  just  volar  to  tlie  ulna  and  radius.  The  floor 
of  this  space  is  formeil  by  the  pronator  quadratus  al  tJic  wrist  and  the 
interosseous  septum  above.  The  space  may  hold  }  pint  or  more  of 
fluid.  The  only  other  distinctly  separated  s^ce  b  that  comprising 
the  subcutaneous  tissue  TFig.  ,u)- 


J  J. 


M.F-y 


FJ'.  tt  TJ. 


Tiff.  ^t. — PoMJble  rout«  o(  wtlcnaion  d  infwlion  from  the  paliniir  tendon  sheaths. 
Arrows  indicate  swr^wwt!  *Uc  of  wounds  uiiil  the  finures  and  lettering  the  probable 
roultti  o(  jntctliun  ihcrrfrnm:  MPS..  1o  middle  iwlmar  space;  TS..  to  thenar  cparc; 
t'.P.,  to  flc»>r  prwIuD'iii!'  dteiliMum  region.  N'olc  Ihat  ikumh  inlections  tend  to  spiCMl 
10  FJ*. :  indtx-Jingn  infctU«».  W  T.S.;  wMrfte,  ring,  and  lUtlc  finger  infections,  to  it.P^. 

SymptoMs.—  It  is  often  diffirult  to  difTerentiatf  between  tenosjTio- 
vitis,  lymphangitis,  and  fascial  space  infection,  but  the  cardinal  signs 
of  any  tendon  sheath  invaaon  are: 

1.  Pain  limited  to  the  course  of  the  sheath. 

2.  Flexion  of  the  involved  finder,  especially  at  the  web. 

3.  Pain  on  extension,  notably  at  the  palm. 
A  well-marked  case  will  exhibit  a  more  or  less  swollen  hand,  wi 

perhaps  a  dirty  wound  at  a  finger-tip.  swelling  of  one  border  of  I 
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palm,  and  much  ctlcma  on  the  dorsal  surface;  in  other  worils.  the  teno- 
sj-novitis  may  tocxist  with  a  fascial  space  abscess  or  l^-mphangilis. 
Careful  examination  will  probably  show  ihat  Uic  most  exquisite  pain 
occurs  on  pressing  along  the  front  of  the  finger  or  by  attempts  made  to 
straighten  it  iFig.  jO-  If  the  infection  is  delimited,  the  chances  arc 
that  it  is  of  the  slaphyl(Kuccic  variety,  which  tends  to  produce  a  plastic 
exudate,  thus  making  the  process  quite  local  and  gradual  in  onset. 
If,  however,  the  development  is  rapid  and  quite  general,  the  infecting 
agencj-  is  probably  streptococcic,  and  this  is  characterized  by  a  puru- 
lent exudate  of  marked  virulency.  ITiis  wirt  of  infection  hxs  a  marked 
tendency  to  spread  to  adjacent  spaces,  and  when  it  iJiua  bursts  from  the 
sheath  the  cessation  of  pain  may  fool  the  patient  and  physician  much 
in  the  sante  way  that  a  ruptured  appendix  with  subsidence  of  pain  may 
give  a  sense  of  false  security  and  a  belief  of  danger  passed. 


«  h 

Kg.  j»-— Test  Tor  tendon  inTeclion  or  division;  o,  Intlci  flexor  icUve;  b,  index  extensor 

iniclivc. 


The  possible  lanes  the  infectiiin  may  traverse  in  respective  fmgers 
ore  given  in  Fig.  31. 

The  diagnosis  of  such  extension  is  often  quite  difficult,  but  in  the 
main  depends  upon  the  presence  of  swelling,  localized  pain  on  pressua- 
and  motion,  and  the  finding  of  fluctuation  in  advanced  cases. 

Trealmatt.—'l'his  dejKnds  upon  the  stage  of  the  process,  the  tv-pe 
of  infection,  the  presence  or  absence  of  an  original  wound,  and,  to  some 
extent,  on  the  tendon  involved. 

Any  operative  procedure  should  be  Hone  with  the  aid  of  a  general 
anesthetic— nitrous  oxid.  ethyl  chlorid,  or  ether  being  given  the  prefer- 
ence. In  most  cases  it  is  impossible  to  make  an  adequate  exploration 
or  md^on  with  local  anesthesia,  and  if  the  treatment  is  to  be  effective 
it  must  be  adequate.    Small  incisions  are  useless  and  result  nearly 
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always  in  added  destruction  and  re-operation,  often  at  a  time  when  the 
patient  is  in  poor  condition  to  resist  further  interference.  It  is  gener- 
ally better  to  operate  in  a  bloodless  field,  and  for  that  reason  a  wide 
rubber  bandage  makes  a  good  tourniquet,  and  it  may  be  allowed  to  re- 


Fig.  33.— Tourniquet  applied  to  induce 
hyperemia  of  forcann  or  hand,  after  the 
method  of  Bier. 


Fig-  34- — Line  of  incision  for  teno- 
synovitis uf  a  finger:  a.  Distal  phalanx;  h. 
medial  phalanx;  c,  proximal  phalanx. 
Note  that  the  incisions  do  not  cross  the 
palmar  creases  and  are  placed  laterally. 


main  in  place  several  hours,  to  be  then  gradually  loosened,  so  that 
Bier's  hyperemia  effect  is  obtained  (Fig.  33). 

The  incision  should  be  made  as  soon  as  tendon  involvement  is 
recognized,  as  further  delay  is  dangerous  and  may  lead  to  irreparable 
damage. 


F'R-  35- — Lines  of  incision  to  reach  pus-pockets  in  fingers,  palm,  and  foreann. 

The  first  cut  is  made  at  the  place  of  known  infection,  and  the 
tendon  is  reached  on  the  lateral  and  not  on  the /row/  aspect  of  the  finger 
(Fig.  34).  If  necessary  a  lateral  incision  can  be  made  on  the  opposite 
side  of  the  phalanx  also. 

The  sites  for  incisions  to  open  various  tendon  sheaths  are  indicated 
in  Figs.  35-37. 
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Care  must  be  used  in  mating  the  incision  sufficiently  long  and  deep, 
but  if  possible  it  must  not  cnyss  the  creases  between  the  joints  of  the 
fingers,  for  that  would  o[K'n  up  the  joint  to  infection  and  result  in  much 
loss  of  function.  When  the  sheath  is  opene<],  pressure  above  it  will 
show  whether  pus  has  spread  beyond  the  limits  of  the  Incision,  and  if 
so.  an  opening  must  be  provided  higher  up.  The  location  of  these  ad- 
ditional incisions  is  indicated  by  the  diagram. 

It  is  almost  never  necessary  to  attack  the  tendons  of  the  distal 
phalanges. 

Index-,  middU,  and  ritifi-finger  extension  to  the  lumbrical  space  on 
the  outer  side  may  lead  to  thenar  space  involvement,  and  the  incision 
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that  open£  the  lumbrical  space  can  be  extended  to  the  thenar  also. 
U  this  is  inadequate,  the  incision  may  then  be  continued  behind  the 
web  of  the  thumb  to  the  base  of  the  latter,  and  then  the  point  of  an 
artery*  forceps  is  thrust  across  the  front  of  the  inttex  metacarpal,  the 
blades  opened,  and  this  then  will  drain  the  thenar  space  without  mak- 
ing an  opening  in  the  palm.  If  the  furci'ps  are  pushed  beyond  the  ring- 
metacarpal  bone  the  mi<ld!e  palmar  space  will  he  opened  and  infected. 
If  the  infection  has  entered  the  lumbrical  space  Ijetween  the  indcx- 
and  middle  finger  the  incision  should  be  made  into  the  ulnar  side  of  the 
sheath.    If  the  spread  involves  the  back  of  the  hand,  an  incision  over 
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the  dorsum  opposite  to  that  on  the  palmar  surface  should  be  made,  and 
at  times  it  may  be  ncccAsary  to  cut  right  in  throuRh  the  web. 

Proximal  extension  demands  thai  the  original  incision  be  extended 
alon^;  a  director  so  iha;  the  middle  palmar  or  thenar  spaces  may  be 
reached  if  necessary.  This  extension  of  the  incision  is  made  about 
\  inch  proximal  to  the  line  joining  tlie  ends  of  the  distal  palmar  creases, 
an  arter>'  forceps  being  thrust  into  the  space  under  the  tendon. 

UiUe  finger  extension  is  treated  as  in  the  preceding,  except  that  one 
long  incision  on  the  inner  side  of  the  finger  seems  better  than  two  of 
smaller  size. 

Extension  along  the  tendon  toward  the  wrist  demands  incision,  as 
indicated  in  the  diagram,  keeping  well  toward  the  inner  side  of  the 
palm.  WTien  the  anterior  annuhir  ligament  is  reached,  pressure  above 
will  show  if  pus  has  gone  into  the  forearm.  If  it  has,  a  point  on  the 
palmar  surface  about  i\  inches  above  the  tip  of  the  ulna  styloid  is 
chosen,  and  here  an  incision  down  to  the  bone  is  made:  A  closed 
artery  clamp  is  then  thrust  through  this,  across  the  front  of  the  fore- 
arm to  a  corresponding  level  of  the  radius,  and  then  the  clamp  is  im- 
pinged against  the  skin  and  cut  down  upon.  This  gives  a  side-to-side 
o|>ening  under  the  tendons,  and  free  drainage  will  be  afforded  by  en- 
larging the  skin  wounds  up  to  about  2  inches  in  length.  Care  must  be 
used  so  that  the  incision  does  not  invade  the  radial  or  ulnar  artcr)'. 
This  incision  adequately  opens  the  upper  end  of  the  ulnar  bursa,  and 
from  it  drainage  can  be  olitained  laterally  and  even  into  the  lower  end 
of  the  space.  In  some  cases,  where  the  bursa  is  alone  invntved.  the 
ulnar  portion  of  the  incision  alone  will  prove  adequate.  The  operator 
must  be  on  guard  in  such  a  case  to  make  the  incision  deep  enough  to 
reach  the  area  under  the  profundas,  as  this  section  between  the  Uexor 
profundas  tendons,  the  interosseous  septum,  and  the  pronator  quad- 
ratus  is  always  first  involved  when  extension  occurs  upward.  If  the 
lateral  incisions  seem  inadequate,  it  may  be  necessary  to  provide  drain- 
age upon  the  anterior  surface,  and  thus  the  annular  ligament  may  have 
to  be  cut,  and  this  should  be  done  as  far  toward  the  ulnar  side  as  pos- 
sible. 

In  all  these  cases  adequate  drainage  is  afforded  by  strips  of  rubber 
tissue  or  pieces  of  rubber  band,  or  strands  of  gau/.e  .<ioaked  in  vaselin. 
Many  cases  require  no  drainage,  and  under  no  circumstances  should 
dvy  gauze  or  heavy  tubing  be  used. 

Kxtension  further  into  the  forearm  is  treated  by  incisions  planned 
as  shown  in  tlie  diagram.  Those  on  either  side  just  above  the  wrist 
(as  indicated  above)  are  particularly  useful. 
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The  majority  of  cases  require  incision  on  the  ulnar  more  than  on  the 
radial  side.  Usually  an  incision  between  the  ulna  and  the  flexor 
caqji  ulnaris  haU-way  up  the  forearm  is  the  most  salbifaclor\'  if  upward 
spread  has  occurred,  and  it  may  be  lengthened  to  ^  or  4  inches.  This 
incision,  together  with  Ihe  lateral  cuts  just  above  the  wrist,  affords 
enough  drainage  for  nearly  all  the  cases,  and  the  combination  is  much 
more  effective  than  a  series  of  cuts  on  the  flexor  or  radial  surfaces. 
Occasionally  a  subcutaneous  incision  just  above  the  flexor  surface  of 
the  middle  of  the  wrist  may  be  needed. 

If  seeotuiary  hemorrhage  occurs,  it  is  nearly  always  from  the  ulnar 
artery,  and  then  it  is  generally  best  to  ligate  this  vessel  promptly  if  the 
bleeding  is  severe  or  the  patient  depleted ,  otherwise  pressure  by  gauze 
may  be  effective. 

Thumb  long  flexor  extension  is  reached  by  an  incision  beginning  at 
the  proximal  phalanx,  thence  reaching  iJiruugh  the  muscular  bellies  of 
the  thenar  eminence,  and  thence  upward  to  within  i  inch  of  the  lower 
border  of  the  anterior  annular  ligament.  Here  the  incision  stops  be- 
cause the  motor  nerve  of  the  thenar  muscles  is  in  very  close  proximity. 

The  upper  end  of  the  radial  bursa  can  be  drained  through  the  side- 
to-sidc  incision  above  advocated  for  ulnar  bursa  involvement. 

Necrosis  of  the  tendons  may  make  an  anterior  incision  advisable, 
and  in  this  event  (he  line  lies  J  inch  outside  the  middle  of  the  flexor 
surface.  If  the  tendon  is  wholly  necrotic,  time  will  be  saved  if  it  is 
removed  without  waiting  for  it  to  spontaneously  slough  out. 

Ajter-trtatrnfM.-  Irrigation  of  the  part,  if  necessary,  is  made  with 
boric  or  saline  solution,  but  no  strong  antiseptics  are  used. 

Drainage,  as  stated,  is  by  rubber  tissue,  rubber  bands,  or  vaselin- 
soaked  gauze.    Drains  should  be  removed  as  soon  as  ixjssiblc. 

Dressings  arc  of  gauze  soaked  in  hot  boric  or  saline  solution.  They 
are  used  for  only  a  few  days,  as  they  cause  maceration ,  and  drj-  gauze  is 
then  substituted.  If  there  is  odor,  permanganate  solution  (a  good  pink 
color)  oriodin  (i  dram  to  a  pint  of  water),  or  t  percent,  crcolin  may  be 
used. 

A  dorsal  splint  well  padded  keeps  the  fingers  in  extension,  but  at 
each  dressing  the  digits  are  gently  flexed  to  prevent  adhesions.  If 
Uif  tonduns  at  the  wribt  have  bci-ri  exposed,  the  liatiil  is  hii  dressed  that 
it  bends  backward  at  a  right  angle  to  prevent  prolapse  of  the  tendons 
aiid  consequent  deformity  (Fig.  38). 

AdfiesioHS  are  prevented  by  early  passive  motion,  and  thk  in  many 
cases  ishoukl  begin  at  the  first  dressing  and  must  never  be  delayed  be- 
yond the  third  day.     Motion  may  begin  actively  about  the  same 
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time,  and  this  is  rendered  less  painful  if  gently  performed  with  the  hand 
immersed  in  hot  water.    Later,  massage,  baking,  baths,  and  exercises 


Fir.  38. — Dorsal  flexion  of  wrist  to  prevent  retraction  of  flexor  tendons  in  suppurative 

tenosynovitis. 

may  be  prescribed.    Bier's  suction  cups  and  Klapp's  apparatus  are 
also  of  value. 

FASCIAL    SPACE    INFECTIONS 

These  may  occur  primarily  or  in  association  with  tenosynovitis 
(Figs.  39,  40). 

Treatment  is  at  first  by  wet  dressings  of  saline  or  boric  solution,  in 
the  hope  that  pus  formation  may  be  prevented  or  limited.  If,  how- 
ever, an  abscess  has  formed,  incision  and  drainage  must  be  instituted. 


Palmar  /nc'iian 


UiJ/flmarSpmet 
Inasim 


Sp^f 


Fig.  .iq. — Fascial  spaces  of  palm  and  lines  of  incision  (in  black),  to  expose  pus  therein. 


Middle  palmar  space  abscesses  are  preferably  reached  by  an  incision 
along  the  little,  ring,  or  middle  finger  lumbrical  canals  which  lead  to  this 
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!;pace.  The  choice  of  the  canal  of  entrance  will  depend  on  wluch  area 
shou-s  the  maximum  involvement,  but  usually  an  opening  in  the 
space  between  tlie  ring  and  middle  finger  gives  best  drainage.  The 
diagram  shows  best  the  site  i>i  the  incision.  Roughly  speaking,  the 
incision  is  prolonged  a  thumb's  brt-adth  and  a  half  up  inlo  the  palm; 
then  an  arterj'  clamp  is  pushed  under  the  palmar  tendons,  the  blades 
are  opened,  and  tlie  pus  escapes.  Drainage  is  maintained  by  rubber 
tissue  or  bands  or  by  gauze  soaked  in  vasolin. 

If,  in  addition,  the  ihcuar  space  is  involved,  then  the  forceps  arc  in- 
troduced as  above,  and  pushetl  through  the  thin  wall  between  the  pal- 
mar and  thenar  spaces  at  the  proximal  end,  the  point  coming  out  on 
tbe  back  of  the  hand  between  (he  thumb  and 
index   metacarpals.      Through -and -through 
drainage  then  is  inserted. 

If  the  middle  palmar  and  suha paneurotic 
spaces  are  involved  together,  then  the  pus 
lies  always  over  the  interosseous  space  be- 
tween the  ring  and  middle  lingers.  Hence 
the  incision  is  in  this  space,  the  cut  being 
through  the  palmar  aponeurosis  where  the 
middle  jxilmar  crease  crosses  the  space,  and 
through  this  the  point  of  the  forceps  is 
thrust  to  the  dorsum  and  rubber  drain- 
age inserted.  By  this  procedure  the  ves- 
seb  of  the  palmar  arch  and  the  ulnar  bursa 
escape. 

Thenar  space  abscess  requires  early  drainage,  and  this  is  easily 
provided  by  an  incision  on  the  dorsum  to  the  radial  side  of  the  middle  of 
the  index  metacarpal,  and  through  this  a  forceps  is  passed  to  the  palm 
and  a  rubber  drain  inserted,  so  that  it  lies  across  the  flexor  surface  of 
the  index  metaiar[)al.  This  incision  does  away  with  any  palmar  open- 
ing and  subsequent  scar  thereon. 
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DORSAL   SUBAPORBintOTIC    SPACE   ABSCESSES 

The  incision  is  on  the  dorsum  in  the  in  terra  eUcarpat  spaces, 
inasmuch  as  the  tendons  overlie  the  metacarpals  except  in  the  little 
finger.  If  the  infection  has  spread  upward  under  the  annular  liga- 
ment, the  pus  then  will  He  upon  the  pronator  quadratus  and  under 
the  Hexor  profundus  lenduns.  and  tlie  attack  then  is  best  made  by 
lateral  incisions  about  2  inches  above  the  respective  styloids,  as 
already  indicated. 
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HTPOTHENAR  SPACE  ABSCESSES 

These  are  always  localized  and  well  walled  off,  and  can  be  reached 
by  simple  incision  over  the  maximum  site  of  pain  or  fluctuation. 

Af ter*treatment  in  these  fascial  space  abscesses  resembles  that  of 
the  other  infections. 

Hot  saline  or  boric  dressings  are  used  for  a  few  days,  and  drainage 
is  removed  as  soon  as  possible.  Wet  dressings  macerate  the  parts  and 
cannot  be  satisfactorily  employed  after  three  or  four  days,  and  then 
oiled  or  dry  gauze  is  substituted.  The  part  is  kept  at  rest  until  pain 
and  spread  of  infection  disappears,  and  then  passive  motion  should  be- 
gin; ordinarily  some  motion  should  be  performed  on  the  third  or  fourth 
day. 


CHAPTER    II 

CONTUSIONS 

A  coDtuston  nr  bruise  is  the  subcutaneous  rupture  of  small  blood- 
vessels due  to  direct  or  indirect  violence.  Blows  and  falls  arc  the  com- 
mun  producing  causes,  an<l  the  richer  and  more  superficial  the  blood- 
supply,  the  earlier  the  external  manifestations. 

Symptoms. — Pain,  yucUing.  and  discoloration  are  common  to  all, 
and  tlic=c  varj-,  depending  upon  the  source  and  site  of  the  injury,  and 
to  some  extent  upon  individual  susceptibility,  as  some  persons  have 
"softer  skins"  than  others. 

Pain  occurs  at  once,  and  is  due  to  tnjurj-  to  the  nerve-endings  and 
later  to  pressure  from  effusion.  At  first  the  pain  may  be  numbing  or 
cause  tingling  or  pressure  sensations,  or  it  may  become  verj*  acute  al 
once.  Later  the  bruised  part  may  throb,  pulsate,  tingle,  or  evince 
more  or  less  "dull  pain."  Some  tissues  when  bruised  cause  more  pain 
than  others,  the  testicle,  iinger-tip,  and  knee  margins  being  exceedingly 
sensitive.  The  more  circumscribed  the  impact,  the  greater  the  pain,  as 
a  rule. 

Swelling  appears  within  a  very  short  time,  due  to  effusion  of  blood 
or  lymph  and  the  interference  with  circulation.  The  extent  of  swell- 
ing is  dependent  upon  the  source  and  site  of  the  contusion  and  to  a 
certain  degree  also  upon  treatment.  Superficial  bruises  cause  instant 
swelling;  deeper  bruises  may  show  no  such  sign  for  several  hours,  es- 
pecially after  indirect  or  transmitted  violence. 

Discolwafion  is  due  to  hemorrhage  and  effusion,  and  in  amount 
depends  upon  the  source  and  site  of  the  contusion,  and  to  some  degree 
also  upon  personal  tissue  resistance.  The  site,  depth,  and  extent  of 
the  effusion  determines  its  color,  and  the  nearer  the  surface,  the  earlier 
and  more  red  will  it  appear.  Deeper  hemorrhages  are  likely  to  cause 
bluish  or  black  mottlings.  The  discoloration  may  be  circumscribed 
or  diffused  and  it  may  follow  muscle  or  fascial  planes  or  broadly  trickle 
over  wide  areas. 

If  circumscribed  and  more  or  le3s  encapsulated,  it  is  known  as  a 
hematoma,  and  this  may  vary  as  between  a  "blood  blister"  due  to  a 
pinched  finger  and  a  huge  "bump  on  the  head"  from  a  severe  blow. 
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Diffused  discoloration  is  called  ecchymosis  or  suggilkUum,  and  is 
characterized  by  mottling  of  relatively  large  areas. 

The  earlier  the  appearance  of  discoloration,  the  more  superficial  the 
bruising;  but  the  extent  is  no  adequate  guage  of  the  size  of  the  ruptured 
blood-vessels  nor  of  the  amount  of  escaped  blood,  for  a  tiny  ruptured 
vessel  in  one  area  may  cause  more  discoloration  than  a  large  ruptured 
vessel  in  another  more  compact  region.  The  typical  example  of  ec- 
chymtisis  is  a  "black  eye" ;  and  the  commonest  site  of  a  hematoma  is  the 
scalp.  If  the  discoloration  of  a  part  is  due  to  congestion  (intravascular 
in  origin)  it  will  temporarily  disappear  on  pressure;  if  due  to  ecchy- 
mosis (extravascular  in  origin)  it  will  not  disappear  on  pressure. 

After  a  time  the  tinge  of  discoloration  fades  from  black  or  deep 
blue  to  violet,  to  yellow,  and  then  to  normal,  and  in  some  regions  this 
fading  process  may  extend  over  many  weeks  or  even  months. 

Hematomata  usually  spontaneously  subside  and  less  often  become 
infected  and  end  as  abscesses.  Occasionally  they  undergo  cystic  or 
fibroid  changes,  and  when  the  latter  occurs  they  may  simulate  certain 
types  of  new  growth;  still  more  rarely  they  may  result  in  myositis 
ossificans,  a  tumorous  formation  containing  bone.     (See  p.  422.) 

Treatment.^This  may  be  summed  up  by  the  terms  rest,  pressure, 
lotions,  and  massage. 

Rest  is  provided  by  keeping  the  part  quiet  in  an  easy  position,  sup- 
ported if  necessary  by  a  dressing  wet  in  the  chosen  lotion  and  perhaps 
held  also  by  a  bandage  or  small  splint. 

Pressure  is  most  useful  in  hematoma  formation,  and  this  is  best 
provided  by  compresses,  bandaging,  or  adhesive  strapping. 

Lotions  should  be  cold,  and  compresses  of  ice- water  are  as  good  as 
any;  alcohol  or  lead  and  opium  and  a  host  of  others  may  also  be  used. 
Some  persons  prefer  hot  applications,  but  in  the  early  stages  cold  is 
more  valuable.    An  ice-bag  is  often  an  excellent  aid. 

Massage  is  advisable  for  pain  and  it  also  dissipates  ecchymosis  and 
promotes  circulation. 

Hematoma  formation  usually  subsides  under  continuous  pressure, 
and  too  early  aspiration  or  incision  often  converts  a  simple  into  a  com- 
plicated affair,  and  I  have  seen  several  cases  where  meddlesome  and 
unaseptic  interference  has  done  permanent  damage.  Caution  is  es- 
pecially necessary  in  dealing  with  hematomata  near  joints  and  along 
the  shin;  but,  wherever  they  may  be,  no  aspirating  or  incision  should 
be  made  without  strict  attention  to  surgical  cleanliness.  The  most 
dep>endent  part  of  the  hematoma  is  to  be  attacked  under  these  opera- 
tive necessities,  and  the  aspirating  needle  or  small  knife  enters  at  the 
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junction  between  the  swelling  and  the  sou  nd  skin  and  not  at  the  sum- 
mit o(  the  swelling.  If  the  contents  can  Ik-  wholly  removed  it  is  need- 
less and  harmful  to  inject  irritants  into  the  hcmiitomn  zone,  for  as  a 
rule  any  sac  requiring  irritalinK  injections  will  sooner  or  later  demand 
complete  exsection.  If  an  organized  clot  or  cyst  forms,  obviously  the 
lieatmeni  is  modified  to  include  full  dissection. 
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Tig.  41. — a,  Henutanui  of  th«  nail;  6,  decompression  and  inctsbn  mclbocU  for  removal  of 

blood. 


Finger-nail  bruises  with  hematoma  formation  (subungual  hema- 
toma) are  usually  very  painful,  and  numbers  of  them  subsequently  lead 
to  infection,  and  for  that  reason  early  indsion  through  the  base  of  the 
nail  is  an  appropriate  form  of  treatment,  as  the  nail  will  be  ultimately 
cast  off,  as  a  rule.  The  involved  part  of  the  nail  may  also  be  tre- 
phined instead  of  incised,  so  that  the  "congealed"  blood  may  escape 
(Fig.  41.  6). 

Ccmlusions  of  special  regions  arc  elsewhere  considered. 


CHAPTER    III 


SHOCK 


This  is  a  temporary  depression  or  collapse  of  the  vital  forces  due 
to  psychical  or  physical  trauma,  in  which  alteration  of  blood-pressure 
is  a  cardinal  feature  due  to  vasomotor  inhibition  or  exhaustion. 

Causes. — The  term  "collapse"  is  sometimes  used  for  cases  due  to 
non-surgical  causes;  and  the  terms  "surgical  shock,"  "ordinary  shock," 
and  "psychic  shock"  are  also  used  by  others  with  the  same  etiologic 
distinction  in  view. 

Crile,  however,  states  that  shock  is  due  to  inhibition  of  the  vaso- 
motor centers,  and  collapse  ensues  upon  exhaustion  of  them;  hence  the 
former  occurs  immediately  and  the  latter  gradually. 

To  some  extent  every  sort  of  psychical  or  physical  violence  is 
attended  by  shock,  but  that  inflicted  by  injuries  to  the  abdominal  and 
cranial  cavity  is  usually  of  a  more  severe  grade  than  when  elsewhere 
imposed.  Crushes  of  limbs  are  also  frequently  associated  with  high 
grades  of  shock,  as  is  any  injury  accompanied  by  marked  hemorrhage. 
.Every  serious  injury,  however,  is  not  necessarily  attended  by  severe 
shock,  as  it  is  a  matter  of  common  experience  that  some  very  trivial 
physical  injuries  are  accompanied  by  much  psychical  shock. 

During  excitement,  as  in  anger,  battle,  work,  or  play,  shock  may 
be  very  slight,  owing  to  mental  pre-occupation,  even  though  the  in- 
jury is  essentially  of  very  severe  physical  type. 

Occasionally  shock  does  not  appear  after  an  accident  until  the 
patient  becomes  conscious  of  an  injury  by  the  comment  of  an  onlooker, 
the  trickling  of  blood,  or  the  sight  of  a  wound. 

Any  injury  capable  of  blocking  or  crushing  the  peripheral  nerves  or 
trunks  is  less  likely  to  produce  shock  than  if  the  nerve-supply  is  sud- 
denly subjected  to  other  forms  of  damage.  Crile  has  shown  that  shock 
can  be  almost  entirely  abolished  if  the  nerves  are  injected  or  blocked 
prior  to  traumatizing  a  part. 

The  vasomotor  tone  or  pressure  of  the  blood-vessels  is  maintained 
by  a  complex  nervous  mechanism  determining  their  dilation  (vaso- 
dilators) and  contracrion  (vasocontractors),  and  it  is  known  that  the 
determining  element  of  shock  is  a  lowering  of  blood-pressure  and  a 
consequent  deficient  blood-supply  to  the  parts  affected.  For  this 
reason,  injury  to  the  abdominal,  thoracic,  and  cerebral  cavities  are 
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likely  to  be  shock  productive  because  of  their  highly  organized  and 
iniimale  relationship  lo  the  vasomotor  nervous  mechanism. 

From  a  practical  stjuidpoint  surgical  shock  often  indicates  henior- 
^rhage  even  though  it  may  not  be  manifest  externally. 

Symptoms. — Obviously,  there  are  all  grades,  and  these  are  usually 
spoken  of  as  miid,  moderate,  and  severe,  the  particular  type  being  deter- 
mined by  the  extent  and  duration  of  the  respective  manifestations. 

We  speak  also  of  prinxary  or  immediate,  and  secondary,  hie,  or  de- 
ployed shock. 

A  t^'pical  case  presents  rather  a  characteristic  appearance,  in  that 
the  patient  immediately  after  the  accident  is  unconscious  or  nearly  so; 
the  surface  of  the  body  is  pale,  cold,  and  sweaty;  the  expression  is  anx- 
ious, the  eyes  are  shut  or  widely  open;  the  pupils  arc  dull,  usually  di- 
lated, and  slowly  responsive;  respiration  is  shallow  and  feeble  and  often 
intermittently  sighing;  the  pulse  is  weak,  compre.ssib]e.  and  often  ir- 
regular, and  may  be  slow  or  rapid;  If  arousable,  mental  confusion  ,or 
torpidity  is  the  rule;  sometimes  the  sphincters  arc  relaxed  and  nausea 
and  vomiting  may  occur;  the  temperature  is  subnormal  or  slightly 
elevated  at  first.  After  some  minutes,  or  later,  tiiese  patients  gradually 
become  aroused,  their  color  returns,  the  mind  clears,  the  pulse  and 
respiration  strengthen,  and  they  recover. 

Other  much  more  severe  grades  may  remain  in  a  state  of  mental  and 
physical  depresaon  or  mental  torpor  for  many  hours  and  even  die 
in  deepening  coma  from  sliock  alone,  although  death  from  this  source 
inde|>endently  is  quite  rare  and  should  not  be  accepted  as  a  sole  cause 
in  the  absence  of  an  autopsy. 

In  some  instances  a  condition  of  apathy  is  replaced  by  one  of  irregu- 
lar activity  of  a  somewhat  delirious  type,  this  occurring  especially  with 
head  injuries  and  in  alcoholics;  this  is  the  so-called  crethistic  as  dis- 
tinguished from  the  apathetic  or  ordinar)'  form,  and  it  is  \zry  closely 
allied  lo  traumatic  delirium. 

Thus,  all  varieties  are  met  with,  from  that  of  the  mild  grade,  showing 
pallor,  giddiness,  yawning,  nausea,  and  fainting,  to  that  of  a  modenUe 
grade,  with  the  preceding  accentuated  together  with  cardiorcs[>ira- 
tory  changes  and  mental  apathy,  and  thus  on  to  a  sc^^ere  grade,  with 
:tual  abeyance  of  vital  functions. 

Local  shock  occurs  notably  from  bullet  wounds  in  which  the  part 
injured  becomes  paralyzed  as  to  motion  and  sensation,  and  may  so  re- 
main for  many  hours  or  even  days;  it  is  a  very  rare  form  in  civil  practice. 

Secondary  or  late  shock  generally  is  an  indication  of  bleeding  or 
sepsis,  and  usually  appears  within  the  first  forty-eight  hours  after  an 
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accident  which  perhaps  up  to  that  time  had  been  unattended  with 
serious  symptoms.  Sometimes  it  is  a  postoperative  manifestation 
from  the  anesthetic  or  operative  trauma  causing  extension  of  infection 
or  bleeding. 

Shock  and  hemorrhage  often  coexist,  especially  in  that  class  of  ac- 
cident to  which  the  diagnosis  "internal  injuries"  (or  "concealed  hem- 
orrhage") is  given.  This  notably  occurs  in  abdominal  and  cerebral 
injuries,  and  the  differentiation  is  often  very  difficult  and  always  im- 
portant, as  the  treatment  depends  much  on  whether  the  case  is  one  of 
shock  solely  from  hemorrhage  or  shock,  from  physical  and  psychic 
causes  with  hemorrhage  also.    These  patients  are  usually  in  a  marked 


Fig.  4-*-— Hot- water  bags  or  bottles  applied  for  shock.     Note  protection  of  the  skin  l>y 
pads  and  elevation  of  the  foot  of  the  bed. 


state  of  shock  when  first  seen,  and  the  abdominal  cases  frequently  are 
tympanitic,  tender,  and  show  marked  localized  or  general  tenderness  or 
rigidity,  and  the  diagnosis  of  intra-abdominal  hemorrhage  and  probable 
torn  viscus  is  entertained. 

In  many  instances  it  is  injudicious  to  operate  even  if  the  indications 
were  clearer,  and,  accordingly,  the  shock  alone  is  treated  and  the 
patient  watched.  If  improvement  is  reasonably  prompt,  and  es- 
pecially if  the  condition  began  at  the  time  of  the  accident,  the  condi- 
tion is  probably  shock  in  the  main;  if,  however,  the  reverse  pertains, 
and  if  the  blood-picture  is  one  of  acute  anemia  with  a  low  hemoglobin 
percentage  and  a  progressive  onset  of  symptoms,  then  the  element  of 
bleeding  must  be  given  greater  consideration. 


9' 

Sfwck  patients  get  better,  while  bleeding  patients  often  gel  uwse  during 
treatnitnt  and  lapse  of  time. 

Treatment. — The  associated  injuries  are  given  adequate,  but  not 
loo  probnged  treatment,  an<l  every  effort  is  made  to  handle  exposed 
or  damaged  parts  with  all  due  gentleness,  and  if  much  time  will  be 
ncccssar>'  for  temporary  repairs,  it  may  be  wisest  to  use  an  anesthetic. 
Theoretically,  anesthesia  may  induce  shock,  but  practically  the  reverse 
is  true,  and  many  times  I  ha^-e  had  the  patient's  pulse  and  general 


,Fw-  «.— Subpectoral  In/usion  of  normal  siJine,  gluroac  (s  per  cent,),  or  olhci  solutions  for 
shock,  hemanhage.  acidcmiA,  anuria,  or  other  conditions. 

condition  improve  when  fully  narcotized.  Obviously,  no  postponablc 
operative  work  should  be  undert;iken  until  shock  is  passed.  A  h\-i>o- 
Hcrmic  of  morphin  to  a  conscious  patient  is  a  prime  requisite.  The  fool 
of  the  bed  is  raised  and  hot  applications  are  appUed  to  the  protected 
surface  of  the  body  (Fig.  42).  Adrenalin  is  one  of  the  best  cardiac 
stimulants  for  subcutaneous  use.  Camphor  and  ether  act  promptly. 
Salt  solution  by  rectum,  with  or  without  adrenalin,  is  another  of  the 
most  efficient  means  at  hand.  It  may  be  used  by  the  so-called  "drop 
method"  of  Murphy,  in  which  30  or  more  drops  per  minute  are  al- 
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lowed  to  enter  the  rectum  by  a  small  tube,  and  this  is  continued  until 
the  volume  of  the  pulse  is  satisfa<;tory.  Plain  water  seems  to  act  just 
as  well  as  normal  salt  solution.  Another  and  more  usual  method  is  to 
slowly  introduce  into  the  rectum  6  to  8  ounces  of  saline  or  plain  water 
with  2  or  more  ounces  of  whisky,  this  to  be  repeated  in  one-half  hour 
or  less,  if  needed.  Saline  solution  may  also  be  introduced  under  the 
skin  by  a  needle  piercing  the  outer  side  of  the  upper  thigh  or  the 
mammary  region  (hypodermoclysis — Fig.  43).  In  very  severe  cases  a 
vein  at  the  elbow  is  opened  and  salt  solution  administered  intravenously 
fsaline  infusion—Fig.  44).  Comatose  patients  will  absorb  and  benefit 
from  adrenalin  in  a  watery  or  saline  solution  (i  :  100)  dropped  every 
few  seconds  on  the  base  of  the  tongue.  Transfusion  is  very  rarely 
applicable,  but  when  feasible  the  blood  can  be  most  readily  introduced 


Mk-  44- — Openinp  vein  at  bend  of  elbmv  fur  infusion:  u,  Vein  es|)oscd;  h,  catf^ut  loop 
passi-f)  under  vein;  r,  distal  end  of  vein  liKatcd;  </.  infusion  needle  introduced  and  about  to 
be  fastened  by  ratsut  ligatun;. 

as  in  an  infusion,  using  50  c.c.  of  a  2  per  cent,  solution  of  sodium  citrate 
to  each  500  c.c.  of  donor's  blood;  this  is  the  so-called  "citrated  blood" 
method.  The  citrate  and  the  blood  admixture  can  be  kept  several 
days  without  deterioration.  Pituitrin  has  recently  been  advocated  and 
the  dosage  is  i  c.c.  hypodcrmically;  it  acts  well  in  many  instances. 

Mild  cases  get  well  by  simply  using  rest  and  elevation,  hot  applica- 
tions, and  small  doses  of  aromatic  spirits  of  ammonia  or  whisky. 

Prognosis. -Ordinarj'  cases  recover  within  a  few  days,  and  the  out- 
look is  then  guagcd  by  that  of  the  a.ssociated  injuries. 

Severe  cases  take  a  longer  time,  and  if  hemorrhage  is  coincident, 
the  resulting  anemia  may  be  quite  depleting.  Fatal  cases  are  gener- 
ally associated  with  severe  injuries,  and  death  is  usually  due  to  a  com- 
bination of  causes  rather  than  to  shock  alone. 


CHAPTKR    IV 

DJJITRIES  OF  THE  JOINTS 

The  Blood-supply  in  akd  Around  the  joints' 

The  accompanying  serki)  uf  skiagrams  CFigs.  45  54),  showing  the 
blood-supply  in  and  around  many  of  ihc  importanl  joints,  were  made 
in  the  Jc-Ray  Department  of  Dr.  John  Tt.  Murphy's  CUnic  at  Mercy 
Hospital.  Chicago,  by  Dr.  George  \Y,  Mochrein,  The  idea  of  these 
skiagrams  sujjgesled  by  Dr.  Murphy  had  for  its  objett  the  accurate 
dctenninatiun  of  the  blu«d-supply  and  its  relations  to  the  various 
joints,  and  arc  a  great  aid  in  determining  the  position  of  the  flap  i>cdi- 
cle  used  in  arthroplasties.  The  whole  st-ries  eomprist's  a  unique  and 
valuable  collection  in  applied  anatomy,  and  is  used  at  the  clinics  of 
Dr.  Murphy  in  his  work  on  the  hones  and  joints. 

WOUNDS 

They  are  mainly  due  to  penetration  of  the  joint  by  cutting  instru- 
ments, missiles,  sharp  fragments,  bullets,  compound  fractures,  and 
infected  contusions. 

Symptoms.— The  signs  depend  upon  the  manner  and  the  site  of  the 
injur\-  and  the  presence  or  absence  of  infection. 

In  non-inJccUd  uvunds,  the  signs  of  penetration  are  mainly  based 
on  the  escape  of  glairj*  synovial  fluid,  with  evidences  of  synovitis  or 
joint  inflammation,  together  with  such  contusion  remnants  as  difTuscd 
or  localized  di>ATolo ration. 

In  inffctcd  wounds,  the  above  signs  exist,  plus  the  redness,  swelling, 
heat,  localized  pain,  and  disturbed  function  so  universally  indicative 
of  inllammation  or  cellulitis.  An  initial  chill  may  ilenole  the  onset  of 
the  trouble  and  elevation  of  pulse  and  temperature  arc  always  present. 
I..ater  signs  are  those  of  a  purulent  synovitis  w\i\\  the  escape  of  pus 
from  the  site  of  joint  entry,  and  by  this  lime  constitutional  signs  of  a 
mure  or  less  septic  type  are  well  advanced. 

*The  {lliBimtion'i  with  dc5rri|)iivp  IcKcnds  were  lakcn  from  "Surgitxl  Clinks  o(  Dr. 
John  B.  Muq)hy,"  Vnlumc  11,  Na  4,  Au^ii$l,  191J. 
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Fig.  45.— The  litrxxl-supply  in  and  aroiinfl  the  left  "thoulder-joint.  j,  SubcUxian 
artery  (A.  lUbcUvLn):  Tliymiil  ax]»  (Iruni-iiT,  (byrnxiTviialU).  Not  vUihlc;  j,  superficial 
ccfvical  artery  (A.  ccm>.ali5siipcr&iiali8);4,  suf)r.iK;ipiilnr  artery  {\.  lnmvcrs»Kapulx); 
3,  tRiiisviTK  uerx-ical  yirlcty  (A.  uansversa  colli).  5.  .\xil1ary  srlcry  (A.  oxQloris}:  14. 
Actumiuthoredc  Artery  (A.  tborairo-acromUlb) ;  7,  bng  thundc  artery  (A.  ihomcalis 
lalerali.'*) ;  8,  Huhiiaipul.ir  artery  (A.  suhscapul.iris):  o-  Hoi^lis  5r&pul»  ftrtery  (A.  drrum- 
llua  srapulicj ;  lo.anlcriordrcumrtra  arlcr>'  (A.  Lin-umflcxaliumcfi anterior);  it. posterior 
circumJIcx  artcr>-  (A.  cirtumllcxji  humeri  iHKtfrtur).  u,  DTathUI  Krtcr>'  (A.  brathtoli^) 
13,  Superior  profiindtt  artery  (A.  pmfunda  br.ithii)-  The  dark  area  o»'cr  the  cheat  wail 
was  caiucd  by  an  exiravaiuilon  tA  iiijet  ti'>ri  fluid  unik'r  mwj  of  the  i)n.-toraU>  major,  fnini 
pectoral  brandies  of  the  acromiothomcic  artcrj-.  6,  Ana.>>lam«»is  on  ihc  dorKum  of  ihc 
scapula.  The  anastnmo»e«  about  ihiMwmmt'Winnrl  abiiMt  ihesurKiral  nwk  of  the  humerus 
cut  be  dearly  dUtingimhcd.    (Surgical  Clinics  of  John  B.  Murphy.) 


Fig,  47. — Till*  hl™i«l-suii|>ly  in  and  arourwl  thf  riRht  clbow-Jobt  fdttrwvwlar  view), 
1,  [tnuhiiLt  artrry  i\.  brachlall^);  ;.  Stii)CTiii>r  imifuniU  :trlnry  (A.  prnftmtla  bnu'Kii);  jt, 
infc-rior  praiunda  iirtcr\'  (iV.  rollatcralLS  ulnaris  superior).  4.  anaf^trtniiitkii  magna  arlor)' 
(A.  c'llIaUTulu  ulnmri*  inferior).  5.  RadUI  iiHcri-  (A.  r.iiliali")-  fi.  RxhIimI  rcfurrent  artery 
(A.  rccurrcfis  ratlinli^).  7. 1'inar  ftrtwy  (A  ulnAri^i  -S.  .■\tiH'rioT.ind  |xifitcn<>riitn;ir  rv^^ur- 
renl  arteries  f  Aa.  rei  iim;iites  ulnare^),  by  (ommoii  uriRin — «>mmon  inlcrus&ntus  artery 
f.\.  ioterossca  communi;):  o.  onlmor  inlfmtiMMus  urter)-  (A.  inieros^cii  vularis);  10, 
posterior  inlerwHcous  artery  fA.  intcpowca  (iorsatis);  inirn)S.voi»  itruircnt  arteiy  {A. 
iiitcrosoea  recurrcns).     (Surgical  Cllnirs  of  John  B.  Murphy.) 


Fig.  49.^The  IjkwMlwippIy  In  and  arouuH  lh«-  led  forearm  iiiid  hand.  i.  I'lnar  arte 
(A.  ulnaris):  J.  Anterior  interosseous  aricry  (A.  inlcroMwi  V(>lari^);  3,  posterior  tnlcr 
nrlrry  (A.  inlcnruci  (tonuilis);  4,  pcnicHor  uln:ir  iiiqwl  iirlcry  (iama<<  ciirpciis  dorsalU): 
S,  difj>  palmar  arlt-n,'  (ramiis  volnris  pmfundii.sj  1  ft.  siit»rrfida]  palmar  anli  (ami*  vnhiris 
Hiperficialls).  ;,  Ka(li;il  uitery  (.\.  nilinlish  8,  Anterior  nidial  i-ari^al  artery  (nimu!> 
nupcits  volaris);  0.  superficial  vular  artery  (rEinus  volsris  supcrfimlis);  10,  posterior  radial 
carpal  ARory  (mmun  rarpu*  dorwiH);  ti.  doruilU  pollim  nrlirry  (mmitn  dnnuilis  pallicU): 
12.  dor&idia  iodicis  artery  (ramus  dorsalis  indici:();  ij,  1ir>t  volur  mctncurpal  nrterj'  (A. 
meUu-aqx^i  vuUrU  Ij.  dividing  i>iti>  tlii^  iirlm-qiit  [lollii  i«  urtcry  4A.  prirnqM  |x>llicis)  and 
the  radiaiis  indiris  artrrj'  {A.  votariK  indkic  nidi.iUK);  14.  dcqi  icdnijiLr  nrch  (Arcus  vohuw 
piufundus).    (Surgical  Cliniis  ol  Julm  B.  Murphy.) 


FiK.  so. — ^Th«  t>!(HKi->.ii|>ijly  in  and  around  the  left  lii[>-]*uint.  i,  Speimutit  urtcry  (A. 
tpctnuttiui  iatcmiO;  i-  lommun  iliuc  urtcry  (A,  iliatu  tmntnunU).  3,  Ititcma)  ilbt:  a.rtcr>' 
(A.  hjTWHFMlrirn] :  5,  riolumKir  Artery  I  A.  iliiiliimliiilU^;  O.L^Iutrjil  arlcni'  [A.  ulutica  Mipe- 
lior);  7,  oblumtor  wtcry  (A.  oblurntoriu);  S,  siiatic  ortcn,'  (A.  gluta^  inferiot);  0.  in- 
tcinml  puclit'  nrlcr\'  (A.  ptidmHn  tnlcma).  4,  E''xlc'rn.il  iti.-ir  iirtrn,'  (A,  ilLna  I'llrmn). 
10,  Femoral  artery  l.\.  fcmoralU):  ii,  Deep  fcmura!  arlcr>'  (A.  imifunda  lemoris);  ii, 
extcRul  circumftrx  iiner>'  (A.  nmimfleui  fumorU  blcralU);  i.^,  intL-mnl  circumflex  tirtcry 
(A.  ciroimflesa  (emoris  mcrlialiH');  14.  first  pcrfoTating  artery  (A,  pcTforana  prima). 
(Surgical  Clinics  of  John  B.  Murphy.} 
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Fig.  S,j. — ^The  bkiwl  supiily  in  ;iiiii  iiroum!  ihf  riiitit  ;uil  li-  joim,  i,  Pu»t«riot  libisl 
•rtcry  {A.  libiulis  pusitrior):  i.  I'lTintii!  uricry  lA.  pcnmjca);  3,  rommuniiaimg  artery 
fnitntucommunirikn!il:  .(.diiterinr  |icriini!.-il  nrlcry  (r«n;iit[)erforum);  s.l>«*i"frii>r  [icmnral 
aftcry  (.V  mtillcoUris  jxislcrior  ktcr.-itia);  6,  corDmunkntinK  artery,  joining  Icrminalion 
oi  peroneal  nrltry  ami  |Hi!iiirii»r  tilml  nrlcry.  7,  F.xtenial  [tliinlnr  artery  (A.  ptuntiLru 
Utenlis);  S,  inlcmul  pbntnr  artery  (A.  pUntaris  mi:iJialiib) ;  10,  anlcrior  libuU  artery  (A. 
tibialb  luitciior).  i;,  Dorsatu  |>cdi&  artery  I  A.  il'>r^U  (letlis):  ii,  tuileriiil  tonal  artery 
(A.  tatwa  Uteralb).    (Surgical  Clink's  of  John  B.  Murphy.) 
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Treatmeat. — In  the  non-injccttvc  variety  the  essentials  are:  (i) 
Disinfection  by  liberally  applying  tincture  of  iutijn  to  the  :ircn  of  and 
about  the  wound;  (2)  application  of  a  dry  sterile  dressing  of  gauze  and 
cotton  and  bandages;  (3)  placing  the  |>art  at  rest  by  a  splint  with  Ihc 
Joint  in  such  a  position  thai  (<:)  drainage  is  most  efficient,  ib)  the  joint 
is  immobili;;cd  In  the  best  posture  in  the  event  of  later  inilammation  or 
fixation.  The  hice-joint  is  most  commonly  affected,  and  ihc  limb 
should  be  put  in  the  position  of  extension  and  held  thus  by  traction 
{Fig.  55).  In  the  elboiv  imd  ankle  the  position  for  splintage  should  be 
at  a  right  angle.  In  the  in/ective  variety  the  preliminary  liberal  use  of 
iodin  is  m;vdf.  and  drainage  should  be  early  jirovidcd  in  the  presence 
of  signs  of  sepsis.  If  possible  this  should  be  through  1  he  original  wound 
if  it  be  in  a  dependent  position;  othern'ise  the  joint  should  be  widely 
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Fig.  55.— AfihcRive  strappin);  nnd  wrighl  extmsion  for  trarllon  on  lejT.  knee,  or  towrcr 

Uiish. 


opened  at  a  site  where  the  discharge  can  be  most  effectively  released 
CFigs.  56.  57).  Any  procedure  of  this  sort  must  be  undertaken  under 
the  most  aseptic  pa-caution,  preferably  during  full  anesthesia.  Verti- 
cal incisions  arc  made  lateral  to  the  joint  and  are  placed  to  peniiit 
through-and -through  irrigation  by  saline  hot  bichlorid  .solution 
(t  :  lo.ooo)  or  iodin  water,  as  the  extent  of  the  infection  may  suig- 
gest.  Irrigation  is  unwise  unless  there  is  a  free  vent.  No  manipu- 
lation within  the  joint  should  be  made  unless  absolutely  indicated. 
Fenestrated  rubber  tubing  or  folded  gutta-percha  makes  the  best 
drainage;  whatever  is  used,  two  such  drains  act  better  than  one  (Fig. 
58).  A  plentiful  moist  gauze  dressing  (saline  oriodJn  water),  with  cot- 
ton and  oiletl  silk  and  loose  bandaging  is  then  applied,  a  splint  ser\'ing 
to  keep  the  parts  at  rest. 

Under  no  circumstances  shuuki  a  doubtful  wound  about  a  joint 
be  probed,  stitched  tightly,  or  sealed  by  any  form  of  occlusive 
dressing. 
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e  dressings  should  be  changed  at  ihc  end  of  twenty-four  hours, 
or  earlier  if  the  local  or  systemic  signs  warrant.    If,  then,  drainage 
seems  inefficient,  a  long  closed  artery  clamp  is  to  be  thrust  through  the 
drainage  opening  and  withdrawn  witli  the  blades  opened.    Such  a 
protcdure  may  result  in  the  escape  a(  penl-up  pus,  and  this  pocket 
must  then  he  cared  for  by  a  special  drain  of  the  rubber  lubing  or  gutta- 
percha tissue  t>-pe  named.    If,  despite  this,  further  invasion  proceeds, 
additional  incisions  must  be  made  wherever  demanded  in  order  to  fore- 
stall the  loss  of  limb  or  Ufe.     If,  despite  these  numerous  vertical  incis- 
ions, the  septic  process  threatens  to  ex- 
tend, then  the  joint  must  be  freed  by 
transverse  incisions,  exposing  the  interior 
^_  |,  ,  .  «  to  inspection  so  that  the  limb  can  be  bent 

^^B         I       '^  \        »  as  if  on  a  hinge  (Fig.  59).    All  infected 

^^M   ^Ji — t      \      fLj       foci  are  then  in  sight  and  pockets  of  pus 
^^B        f     /^"^^    yjj  and  sloughs  removed.     The  joint  thus 


RK-        S*^- — Thmugh-afid- 
imu^    nibber   tubing   drnin- 
of  ihc  knee-JoiDt. 


.'>-.- 


^..J\\ 


fig.  57- — UniUienil  rubber  tubing  clninagc  of  Uic 
knec-joini. 


opened  is  then  loosely  packed  with  gauze  tapes  wrung  out  of  saline, 
iodin.  orbichlorid  (r  :  10.000)  solution,  and  the  whole  enveloped  in  a 
huge  wet  dressing  with  the  joint  hinged  widely  apart  and  held  in  that 
position  by  a  suitable  support. 

This  tv-pe  of  treatment  is  most  applicable  in  the  knee-joint,  which  is 
exposed  by  severing  the  patella  tendon  us  well  as  other  soft  parts. 
If  the  joint  thus  exposed  shows  areas  of  osteomyelitis  or  extensive  car- 
nage involvement,  then  the  projjricty  of  disarticulation  or  amputation 
must  be  entertaine<l.  The  wisdom  of  these  last  operations  depend 
mainly  uimn  the  tj-pe  of  infection  and  the  systemic  state  of  the  patient. 
If  the  infection  is  of  the  streptococcus  or  some  equally  rapid  and  viru- 
lent type,  further  delay  is  hazardous,  even  though  the  systemic  condi- 
tion appears  favorable.    If  the  reverse  pertains,  then  further  attempts 
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Lo  save  the  limb  may  be  made.  Many  o(  these  cases  do  better  wnlh 
early  resection  or  anipuUilion  than  with  less  active  treatment  necessi- 
tating prolonged  attention  that  may  end  with  persistent  sinuses  and  a 
joint  so  disturlcii  as  to  be  practicaliy  useless.  In  the  knce-joinl  es- 
pecially, early  opening  of  the  joint 
by  a  transverse  incision  across  the 
patella  tendon  and  the  lateral  liga- 
ments often  stops  the  progress  of  an 
infection  that  olhenvise  would  de- 
mand amputation  of  the  thigh. 

Systemic  Treatment.  —  This  is 
directed  to  fortifying  the  patient 
by  appropriate  drugs  and  a  concen- 
trated diet.  In  cases  of  prolonged 
sepsis  I  am  a  believer  in  the  efiicacy 
of  iron,  qulnin.  and  strychnin,  and 
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Fig,  58. — Sites  for  joint  draina^'c 
by  ll)c  (hniUK)i-iin(]>thruuKti  Iritruduc* 
lion  of  rubber  tubing. 


Fig.  jg. — Drainage  of  kiKe-jninl   in   hj-pet- 
flcnon  (Mayo's  method). 


the  judicious  use  of  alcoholics  and  such  anodynes  as  may  be  needed 
lo  allay  pain  and  provitie  sleep.  In  those  who  habitually  use  alcohol 
the  early  use  of  bromids  and  chloral  will  ward  off  threatened  rlelirium 
tremens.  If  it  is  possible,  these  cases  of  joint  infection  should  be  out- 
of-doors,  with  the  limb  exposed  to  the  air  and  sunlight.  I  have  never 
seen  any  especial  benefit  from  continuous  irrigations  or  immersions. 
Traction  lo  keep  joint  surfaces  apart  should  be  early  employed.  As 
soon  as  practicable,  drainage  should  be  u-ithdrawn  and  the  limb  re- 
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stored  to  a  position  where  function  will  be  best  conserved  in  the  event 
of  ankylosis. 

Wlien  alt  signs  of  local  inflammaUon  have  subsided,  massage 
will  be  notably  effeclive.  and  often  surprisingly  good  results  will 
follow  it  and  inlelligeiU  acLivt-  and  passive  moLion.  Persistent  sinuses 
do  well  under  forced  aspiration  by  Bier's  cup.  and  the  injection  of 
bismuth  paste  (vaselin  and  bismuth  subnitrate  equal  parts),  intro- 
duced by  an  ordinary'  syringe  with  a  catheter  or  other  tube,  so  that 
the  ca\*ily  is  filled  to  overilowing  with  the  paste  heated  to  a  syrupy 
consistency. 

Many  of  these  cases  with  persistent  stiffness,  with  or  without  si- 
nuses, do  well  under  the  daily  use  of  Bier's  constricting  band  applied 
above  the  affected  part.  A  wide  rubber  bandage  acts  beat,  and  it 
should  be  applied  with  the  limb  elevated  and  left  several  hours  if  (a) 
no  pain  results  and  fh)  if  the  parts  do  not  become  cold  or  U)  too  pale  or 
too  engorged.  In  the  event  of  contractures,  suitable  operations  can  be 
contrived  to  render  the  joint  more  functionally  active. 

SPRAINS  AN1>  STRAINS 

A  Sprain  is  the  sudden  violent  strctchin;,'  of  the  soft  parts  about  a 
joint,  and  is  accompanied  by  swelling,  disturbance  of  function,  and 
usually  by  discoloration,  and  is  frequently  as.sociiiteri  with  some  tearing 
of  the  fibers  about  the  part  affected. 

A  strain  is  practically  a  lesser  <iegrce  of  the  foregoing,  and  generally 
proceeds  frMn  a  less  sudden  and  violent  form  of  violence  and  in  a  part 
where  joint  excursions  are  more  liniiled. 

Lawn  tennis  arm  h  a  strain  of  the  pronator  radii  teres. 

The  glass  arm  of  baseball  players  is  a  strain  of  the  long  head  of  the 
biceps. 

aider's  Ugtsa,  strain  of  the  adductor  of  the  thigh. 

Commonly  the  HgamenLs  about  a  joint  are  the  parts  involved,  but 
the  tendons,  synovial  membrane,  or  the  soft  parts  may  be  alone 
affected.  The  condition  is  one  of  inflammatory  irritation  manifested 
by  characteristic  signs  of  varj^ing  extent. 

Causes.— Ordinarily  they  are  due  to  indirect  violence,  as  from  a 
sudden  twist  or  undue  use  of  a  joint.  Exceptionally  they  follow  direct 
\'iolence,  but  then  it  is  usually  a  part  of  a  joint  contusion,  dislocation, 
fracture,  or  other  injury. 

Symptoms.— These  depend  upon  tlie  nature  of  the  injur>-.  the  joint 
involved,  and  the  nujividual.     Common  to  all  are  s^velUng,  most 
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marked  over  the  site  of  maximum  tension  and  usually  of  a  puflFy  vari- 
ety. Discoloration  Is  always  present,  at  first  of  a  reddish  variety,  later 
becoming  I)lui5h  or  ccchiTnolic.  Pain  occurs  at  ihc  instant  the  joint 
13  moved  beyond  its  normal  limits,  and  may  be  local  to  the  part  chiefly 
involved  or  quite  general.  Sometimes  the  pain  is  acute  enough  to  make 
fainting  imminent,  and  pallor,  vomiting,  and  signs  of  shock  often  co- 
exist. In  mild  forms  pain  is  not  complained  of  until  elicited  by  press- 
ure of  the  examiner's  fingers  or  induced  by  joint  action.  Impaired 
function  usually  is  present  to  some  extent,  and  may  be  due  to  pain, 
swelling,  or  stiffness. 

Diagnosis  is  lo  be  made  from  fracture,  dislocation,  sjoiovitis,  and 
bursitis. 

About  the  wrist  and  ankle  it  is  especially  needful  to  be  on  guard  to 
exclude  bony  injury,  notably  that  form  of  (nulure  termed  by  some 
writers  "sprain-fracture."  by  which  is  meant  the  so-called  "perios- 
teal fracture,"  in  which  a  small  tlake  of  bone  is  pulled  away  by  a 
tendon  or  ligament.  In  cases  of  doubt,  or  in  the  absence  of  ar-ray  con- 
firmation, il  is  wise  to  regard  such  uu  injury  as  a  fracture  and  treat  it 
accordinj;ly. 

Treatment.  To  a  great  extent  this  depends  on  the  joint  affected, 
the  nature  and  extent  of  the  .sprain,  and  the  individual's  age  and  occu- 
pation. Two  general  fom\5  of  treatment  are  applicable,  depending 
upon  the  foregoing  factors. 

The  rest  treatment  consists  in  the  application  of  some  immobilizing 
dressing  to  the  joint,  such  as  a  padde<l  starch  or  light  plaslcr-of- Paris 
dressing  or  adhesive  straps  after  the  t'lrsl  twenty-four  hours,  or  when 
ffft'eUing  and  acute  inflammation  have  subsided  under  the  application 
of  an  ice-bag,  cold-water  dressings,  or  a  lotion  of  the  lead-and-opium 
type.  This  immobilizing  dressing  is  allowed  to  remain  until  the 
swelling  decreases,  as  then  il  becomes  loose  and  of  no  further  sup]>ort. 
Usually  this  is  within  a  week,  and  it  is  then  replaced  by  a  lighter  form 
of  a  similar  inmaobiliiiing  dressing,  which  remains  in  place  a  week  or 
ten  days  lunger.  Thus,  al  the  end  of  three  weeks  this  stilT  dressing  is 
permanently  removed  and  light  massage  daily  given,  to  be  followed 
in  a  few  daj's  by  deeper  and  more  general  massage  with  passive  motion. 
When  these  manifestations  are  well  borne,  active  use  of  tlie  joint  is 
gradually  permitted,  the  part  being  supported  by  a  bandage,  straps  of 
adhesive,  or  other  removable  dressing.  At  this  stage  a  woven  linen 
mesh  bandage  is  fiarticularly  useful  because  it  is  elastic,  washable, 
durable,  cheap,  and  much  more  preferable  than  the  so-called  "clastic 
supporters."    The  i>atient  may  desire  to  syear  some  sup])ort  for  several 
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weeks,  and  a  strap  of  acjht-sivc  plaster  or  a  few  turns  of  a  linen  mesh 
bandage  will  answer  for  this  purpose. 

If  any  stiffness  results,  alternate  doucliing  with  hot  and  cold  water 
("the  Scotch  douche"),  followed  by  brisk  massaging  witfi  hot  camphor- 
ated oil,  will  be  found  eflfectual.  By  this  form  of  treatment  disability 
is  nwre  or  less  complete  for  three  weeks  and  may  last  six  weeks. 
Thcrea/tcr  there  will  be  some  partial  disability  lasting  two  or  three 
Fveeks  longer,  during  whtch  period  the  patient  is  gradually  assuming 
hLs  full  duties.  Disability  is  obviously  shorter  for  those  who  do  not 
require  to  actively  use  the  damaged  joint  at  work. 

The  actit^  treatment  method  depends  for  its  success  upon  the  early 
use  of  massage  and  moderate  use.  in  an  effort  to  promote  prompt  ab- 
sorption of  the  exudate  and  thus  prevent  adhesions  or  stillness. 
Hence,  at  the  onset  the  joint  is  immersed  in  very  hot  water  or  hot  boric 
solution  for  five  to  thirty  minutes  and  then  massaged  for  live  to  fifteen 
minutes  with  tight  upward  strokes.  The  limb  is  then  elevated,  and 
filraps  of  adhesive  plaster  are  applied  so  that  they  overlap  at  right 
I  angles  and  completely  encircle  the  joint  to  well  beyond  its  margins. 
After  this  moderate  increasing  use  of  the  part  is  encouraged.  If  the 
adhesi%"e  becomes  loose,  it  is  tightened  or  otherwise  reinforced  so  that 
it  constAnlly  affords  snug  pressure.  Under  no  circumstances  must  the 
adhesive  so  encircle  the  joint  as  io  constrict  circulation. 

After  the  pain  and  swelling  has  to  a  considerable  degree  subsided 
it  ts  permissible  to  remove  the  adhesive  plaster  ami  use  douching  twice 
or  more  daily  with  hot  and  cold  water,  followed  by  massage  with 
warm  campboratctl  oil.  From  this  time  onward  the  treatment  docs  not 
differ  from  that  outlined  in  the  foregoing  method. 

Needless  to  say,  care  should  be  obser\'ed  for  a  time  in  the  use  of 
the  joint  and  it  should  lie  favored  whenever  possible. 

Chronic  Sprains.— Many  persons  have  a  "sprain  tendencx-"  due 
to  the  natural  joint  relaxation,  previous  joint  injury  or  disease,  or  to 
clumsiness  incident  to  structural  causes  or  improper  footgear.  Such 
cases  arc  frequent  among  those  ha\'ing  unilateral  or  blbteral  flat-feet 
or  other  pc<lal  deformilics.  Tn  a  joint  of  thLs  character  there  is  gener- 
ally more  or  less  prelinunar>-  pufiines*  or  actual  swelling,  with  or  with- 
out pain  and  tenderness  on  use  or  manipulation. 

Symptoms. — These  resemble  those  of  the  acute  variety  in  the  main, 
except  that  the  manifestations  are  likely  to  be  in  exaggerated  form, 
although  the  pain  is  frequently  less  marked. 

Treatment.^ Preventive  measures  are  most  important,  and  those 
with  "weak  joints"  should  guard  themselves  against  recurrence  by 
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joint  supporters  and  proper  shoes.  Fat  people  who  wear  low  shoes 
with  high  heels  are  frequent  victims  of  their  own  vanity.  Those 
operating  gasolene  engines  often  need  special  wrist  supporters  when 
cranking  automobiles,  motor-boats,  or  other  gas  engines.  These 
recurrent  cases  do  best  when  placed  in  a  well-padded  starch  or  light 
plaster-of-Paris  dressing  immediately,  but  these  are  instantly  split  if 
swelling  or  other  signs  of  obstructed  circulation  appear.  Such  a 
dressing  will  get  loose  in  a  few  days  and  can  be  replaced  by  a  similar 
( dressing  to  be  worn  a  week  longer.  By  the  end  of  a  fortnight  an  ad- 
hesive plaster  strapping  can  be  applied  and  use  of  the  part  gradually 
encouraged.  WTien  pain  on  moderate  use  ceases  this  dressing  can  be 
replaced  by  some  form  of  support  that  should  be  used  long  enough  to 
permit  the  joint  to  regain  its  normal  tone.  Athletes  or  others  who  are 
subjected  to  occasional  rather  severe  use  of  such  a  joint  ought  to  habit- 
ually wear  some  form  of  elastic  or  leather  brace  device. 

SPRAINS  OF  SPECIAL  JOINTS 

The  ankle,  knee,  wrist,  elbow,  shoulder,  and  back,  in  the  order  named, 
arc  most  subject  to  sprains. 

ANKLE  Sprain 

Causes. — A  sudden  misstep,  as  in  walking  on  an  uneven  surface 
with  a  "turning  of  the  ankle";  or  a  similar  result  in  stepping  from  one 
level  to  another,  as  off  a  curbing  or  stainvay,  or  a  fall  on  the  foot. 
Generally  the  external  part  of  the  joint  is  most  affected,  as  the  ankle 
usually  bends  inward.  Frequently  the  central  part  of  the  joint  is  co- 
incidentally  involved  with  either  of  the  lateral  portions. 

Treatment.-  If  seen  within  a  few  hours  the  interlacing  adhesive 
plaster  Hressini^  popularized  by  Gibncy  acts  best  for  the  average  case 
(Fig.  60,  A .  B.  C).  In  applying  this  the  foot  is  bent  beyond  a  right 
angle  and  sharph-  inverted  and  held  in  that  position  while  i-inch  wide 
zinc  oxid  ("Z.  {).'')  adhesive  is  applied.  This  posture  can  be  maintained 
by  the  patient  when  no  aid  is  at  hand  if  a  bandage  is  tied  to  the  big 
toe  and  the  latter  is  pulled  upward  while  the  relaxed  foot  rests  with 
the  weight  011  the  calf  of  the  leg.  The  first  strap  begins  about  6  inches 
above  the  external  ankle,  passes  down  in  Ihe  groove  behind  the  external 
malleolus  under  the  tip  of  the  heel,  and  up  in  the  groove  back  of  the 
inner  malleolus  to  the  inner  side  of  leg.  a  few  inches  higher  or  lower  than 
the  place  of  starting.  The  second  stra]>  Ijcgins  below  the  instep,  at 
the  base  of  the  middle  toe,  ami  passes  back  just  above  the  level  of  the 
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third  strap  overlaps  the  first  by  haU  its  width.  The  fourth  strap  like- 
wise overlaps  the  second,  and  so  un,  until  the  whole  joint  is  enclosed 
in  the  manner  indicated  in  the  diagrams.  Space  for  circulation  must 
be  left  J  inch  wide  down  the  front  of  the  leg  and  foot.  A  snug  bandage 
(such  as  the  non-slip,  shown  in  Fig.  6i  -63)  -nnll  cause  the  straps  to  firmly 
shape  themselves,  and  the  foot  can  then  be  elevated  on  a  pillow  and 
.an  ice-bag  strapped  over  the  joint  for  several  hours.  After  from  three 
to  ten  (lays  the  straps  get  loose  and  Ihey  can  be  wholly  replacetl  or  their 
margins  cut  ami  tightenwl  by  several  8-shaped  pieces  of  adhesive  or  a 


Tig.  fii^^AiiplyiuK  ttiu  mm  Jiji  ban(!ai:c.    One  end  heW  free. 

linen  mesh  or  gauze  bandage.  After  two  or  three  weeks  a  linen 
mesh  or  other  more  or  less  elastic  supiwrter  may  be  comfortable. 
Preliminnry  shaving  of  the  part  will  make  the  piaster  mold  better  and 
aid  in  its  removal.  The  use  of  gasolene,  benzin.  ether,  wintcrgreen,  or 
camphorated  oil  helps  to  make  the  removal  of  plaster  less  of  an 
ordeal. 

Diagnosis.—  Many  of  these  cases  arc  often  associated  with  a  chip- 
ping of  the  tip  of  the  internal  or  external  malleolus,  and  are  then  known 
as  sprairirfractures.  This  type  of  case  requires  longer  immobiliza- 
tion, as  it  is  unsafe  to  permit  actual  use  under  tliree  or  four  weeks. 
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Caution  is  needed  in  excludin)^  a  fracture  of  wLher  malleolus  without 
displacement;  this  is  especially  neceasar>*  where  the  \'iolencc  has  been 
great  or  where  the  s>Tnptoms  are  in  excess  of  an  a[>parent  sprain.  In 
cases  of  doubt  a  radiograph  should  be  obtained;  if  this  is  impossible,  il 
is  wiser  to  regard  and  treat  the  case  as  one  of  fracture  until  tlie  con- 
trary is  proved.  Localized  or  "point"'  tenderness  is  very  suggestive 
of  fracture>  for  the  tenderness  of  a  sprain  is  usually  quite  generalized. 

KiiEE  Sprain 

This  usually  is  manifested  as  a  s>'novitis. 

Causes. -Ordinarily  it  is  due  to  a  wrench  or  twist  of  the  joint  in  an 
effort  to  prevent  a  fall ;  or  from  the  latter,  so  that  the  leg  Is  more  or  less 
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Fig.  64. — Pillow  spUnt  for  knce-jmnt  injuries. 

twisted  under  the  body.  The  external  portion  of  the  joint  is  more  often 
affected  than  the  other  parts,  and  frequently  there  is  coincident  sprain- 
ing of  a  portion  of  ihc  capsular  ligaments.  It  is  practically  impossible 
lo  diagnose  sprain  of  the  lateral  tigamenUs  of  the  joint,  although  rup- 
ture of  these  often  occurs  wilh  dislocation.  A  synovitis  is  e  usual 
accompaniment  and  ordinarily  is  the  predominant  feature. 

Treatment. — If  seen  ettrty  the  limb  should  he  mainuiined  in  a  per- 
fectly straight  position  by  a  padded  jxisterior  splint  reaching  half-way 
up  the  thigh  ami  do\vn  the  calf  respectively.  Over  this  are  placed 
plentiful  compresses  of  ice-water  or  lead-ard-opium  lotion,  a  tight 
bandage  encircling  splint  and  compresses.    The  Umb  is  then  elevated 
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on  a  pillow  placed  lengthwise,  so  that  the  heel  projects  beyond  its 
edge,  the  upper  end  of  the  pillow  passing  well  above  the  hollow  of  the 
knee;  in  minur  grades  a  pillow  splint  used  as  in  Fig.  64  will  answer, 
An  ice-bag  strapped  over  tJie  splinted  joint  is  often  equally  efficient. 
After  twenty-four  hours  swelling  and  pain  may  subside  enough  to 
permit  of  additional  constriction  of  the  joint  in  an  effort  to  restrain 
effusion.  As  soon  as  the  acute  symptoms  subside  (generally  within  a 
few  days)  the  limb  should  be  shaved  for  a  foot  either  side  of  the  joint 
and  an  interlacing  of  i-inch  wide  "Z.  O."  adhesive  plaster  applied. 
Thc  first  strap  begins  about  6  inches  behw  the  joint,  on  the  outer  side 
of  the  calf,  and  is  carried  over  the  front  of  tlic  joint  just  below  the 
tubercle  of  tibia  and  attached  to  the  intur  posUrtor  margin  of  the 
thigh,  about  6  inches  abme  the  joint.  The  second  strap  begins  on  the 
intifr  side  of  the  calf,  about  an  inch  internal  to  the  beginning  of  the 
first  strap,  then  across  the  front  of  the  joint  to  the  outer  part  of  the 
thigh,  about  an  inch  away  from  the  end  of  the  initial  strap.  The 
third  strap  overlaps  the  first  by  half  its  width;  the  fourth  strap  ovcr- 
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the  second  to  a  similar  extent,  and  additional  straps  are  then  criss- 

until  the  whole  joint  is  firmly  encased.     Caution  must  be 

"observed  in  leaving  a  .sufficient  gutter  on  the  posterior  of  the  joint  for 

circulation  (Fig.  65).    Over  all  an  encircling  snug  bandage  is  applied 

id  the  limb  kept  elevated.    An  ice-bag  can  be  used  if  desued.    kny 

uasion  or  wound  is  suitably  protected  by  a  few  thicknesses  of  sterile 

^gauze  after  iodin  has  been  freely  used. 

This,  drcs^ng  can  be  retightened  when  necessary  by  additional 
broader  straps,  or  wholly  reapplied  after  it  has  become  loose.  Massage 
will  be  advantageous  if  employed  early,  and  in  most  cases  it  can  be 
borne  after  a  few  days.  When  pain  on  moderate  passive  motion  ceases, 
it  is  safe  to  allow  restricted  active  use  with  the  joint  suitably  protected 
by  adhesive  strapping.  Later  a  linen-meshed  bandage,  elastic,  ur 
,  leather  knee-cap  can  be  used,  and  this  should  be  worn  until  pain  on 
;e  subsides.  Swelling  and  occasional  twinges  of  discomfort  may 
persist  several  weeks,  notably  in  those  whose  occupation  requires  per- 
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sistent  bending  of  the  parts.  Athletes  often  need  some  such  form  of 
support  for  long  periods  to  prevent  recurrence,  especially  in  such  sports 
as  jumping,  hurdling,  football,  baseball,  and  nmning.  A  swollen, 
relaxed,  somewhat  tender  knee  is  so  commonly  found  in  athletes,  es- 
pecially football  players,  as  to  be  known  as  the  "football  knee." 

In  recurrent  or  old  cases  it  is  sometimes  wisest  to  completely  im- 
mobilize the  joint  in  a  light  circular  or  anterior  and  posterior  molded 
plaster-of-Paris  splint.  This  should  extend  well  beyond  the  margins 
of  the  joint,  and  if  made  removable,  massage  and  vibration  can  be 
given  as  desired.  This  splint  can  be  worn  as  long  as  tenderness  on 
pressure  exists,  and  then  adhesive  plaster  or  some  form  of  knee-cap 
may  be  substituted.  Ichthyol  or  iodin  ointment  applied  on  com- 
presses is  useful  to  remove  remnants  of  pain  or  swelling.  Likewise, 
baking  of  the  joint  and  alternate  douching  with  hot  and  cold  water  are 
helpful. 

Diagno^s. — Bursitis  is  generally  so  well  localized  as  not  to  be  con- 
fusing, at  least  after  a  few  days.  Slipping  cartilage  usually  occurs  under 
lesser  grades  of  violence,  and  "the  locking  of  the  joint"  in  a  flexed  posi- 
tion is  quite  characteristic.  Later,  localized  swelling  and  tenderness 
corresponding  to  the  site  of  the  cartilage  clears  away  doubt  as  to  the 
actual  condition,  and  often  the  displaced  cartilage  itself  can  be  felt. 

Gonorrheal  and  rheumatic  synovitis  are  always  to  be  thought  of 
and  even  regarded  as  probabilities  if  the  symptoms  are  disproportion- 
ate to  the  violence  inflicted. 

Tubercular,  syphiUlic,  and  neuropathic  knees  generally  give  associ- 
ated. sjTnptoms  of  value,  especially  in  old  and  recurrent  cases. 

Fracture  can  generally  be  readily  ruled  out,  although  some  cases 
associated  with  massive  synovitis  may  simulate  fractured  patella  for 
a  time.  Likewise  the  symptoms  may  occasionally  suggest  a  fracture 
of  a  condyle  of  the  femur,  or  of  the  upper  end  of  the  tibia  or  fibula,  but 
a  careful  examination  will  early  disprove  any  suspicions  of  this  sort. 

Wrist  Spraiit 

Causes. — Usually  due  to  a  fall  on  the  outstretched  palm  or  a  twist 
of  the  hand  with  the  parts  above  the  joint  more  or  less  fixed.  The 
external  and  anterior  portions  of  the  joint  are  most  commonly  in- 
volved. 

Treatment. — If  seen  early,  the  adhesive  strapping  method  is  the 
one  of  choice.  Strips  of  i-inch  "Z.  O."  adhesive  are  passed  criss-cross 
over  the  posterior  and  lateral  margins  of  the  shaved  joint  in  such 
a  manner  as  to  completely  encircle  it  except  for  a  small  trough  to  allow 
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for  circulation  (Fig,  66).  The  hand  should  be  slightly  inclined  toward 
the  siilc  of  the  affected  ligamenl  during  the  a])pliLaLion  of  the  adht^lve. 
A  snu^  gauze  bandage  and  a  sling  compictc  liitr  dressing.  An  ice-bag 
can  be  worn  if  desired.  As  soon  as  the  pain  and  swelling  subside  to  a 
degree  (generally  on  the  third  or  fourth  day),  light  massage  can  be 
given  through  the  adhesive,  and  the  latter  is  removed  in  a  week  unless 
it  becomes  loose  before  then.  Some  passive  motion  is  then  pemiis- 
siblc.  Another  similar  adhesive  strapping  is  now  applied,  and  the 
patient  is  instructed  to  daily  move  and  massage  the  joint.  At  the  end 
of  two  or  three  weeks  active  motion  is  permitted,  the  joint  meanwhile 
being  protected  by  a  cuff  of  z-Inch  adhesive,  or  a  leather  wristlet,  until 
pain  on  motion  subsides.  In  cases  seen  late,  especially  those  giving  a 
history  of  recurrent  sprain,  or  in  rheumatics,  children,  the  aged,  or 
the  ner\'ous,  tJie  foregoing  active  form  of  treatment  may  not  prove  as 
satisfactory.    In  such  cases  a  light  encircling  plaster-of-Paris  or  starch 
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splint  may  be  used  after  the  local  signs  have  receded  under  the  use 
of  an  ice-bag,  cold  compresses  (water,  alcohol,  or  lead  and  opium). 
Such  a  splint  should  not  reach  beyond  the  fmger  webs,  and  must  rot 

wwn  longer  than  ten  days  or  a  fortnight,  othensise  adhesion  may 
cause  a  troublesome  stiffness  more  difficult  to  relieve  thnn  the  initial 
injury.  On  removal  of  the  chosen  form  of  immobilizing  dressing,  mas- 
sage with  hot  olive  or  camphorated  oil  should  be  given  for  ten  to  thirty 
minutes,  and  then  the  original  splint  reapplied,  now  so  split  that  it  en- 
drclcs  only  one-half  the  joint.  This  is  removed  daily  for  massage 
and  passive  motion,  and  at  the  end  of  the  week  is  discarded  for  a  wrist- 
let of  leather  or  adhesive,  active  use  from  then  on  being  encouraged  up 
to  the  hurting  point. 

Diagnosis.^Frflc/wre  of  the  lower  end  of  the  radius  or  ulna,  with 
Uttle  or  no  displacement,  often  gives  similar  signs  in  the  first  few  days. 
Differentiation  can  generally  be  made  early  by  ascertaining  the  pres- 
or  absence  of  (i)  localized  tenderness;  (2)  false  motion;  (3) 
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change  in  the  level  of  the  styloids;  (4)  alteration  tn  the  transverse 
wrinkles  on  the  front  of  the  wrist;  (5)  localized  ecchymosis.  Sca- 
phoid fracture  is  distinguished  by  noting  the  absence  of  fulness  and 
hard  bulging  of  the  "snuff  box"  region  at  the  outer  side  of  the  joint. 
If  doubt  still  exists,  a  radiogram  may  be  needed. 

Sprain-fracture  is  more  dift'icult  to  differentiate  than  the  foregoing; 
however,  the  treatment  outlined  for  ordinary  sprain  will  generally 
suffice  for  this  injury,  and  in  some  cases  only  aji  i-ray  examination 
can  be  decisive. 

Sprain  op  the  Back 

This  usually  occurs  in  the  mtddorsal  or  dorsolumbar  region,  al- 
though it  occasionaUy  occurs  in  the  cervical  section. 

Causes. — .\  wrench  ai  the  spine  from  a  sudden  twLst  or  bend  is 
generally  the  cause;  most  of  the  c;ises  follow  the  so-called  "Jack-knife'" 
posture,  in  which  the  shoulders  are  shari>Ey  bent  forward  while  the 
rest  of  the  frame  remains  more  or  less  rigid.  Many  of  these  cases 
follow  stooping  fonvard  motions  thai  arc  quickly  followed  by  efforts  al 
regaining  the  upright  position  with  some  weight  in  the  hands  or  arms. 
I  have  seen  several  induced  in  this  manner  in  parents  who  have  bent 
sharply  forw-ard  to  the  crib  or  floor  to  lift  a  child  and  then,  while  re- 
gaining the  balance,  a  lateral  twist  occurs.  Workmen  with  crowbars  or 
other  levers  frequently  sustain  the  same  sort  of  sprain. 

Treatment. — Strappbig  well  above  and  below  the  involved  part 
with  criss-crossed  2-inch  wide  adhesive  phisler  is  Uie  method  of  choice. 
The  adhesive  lacing  should  extend  well  beyond  each  axillary  level 
margin  to  be  most  effective,  the  spine  being  bent  backward  during  the 
application  (Fig.  67).  Patients  should  be  encouraged  to  walk  as  soon 
as  the  adhesive  is  aj>plied,  and  the  straps  need  not  be  removed  short 
of  two  weeks  imles'^  they  become  loose  or  cause  irritation  meanwhile. 
During  the  time  they  are  in  place  massage  is  very  effective,  and  so  is 
^'ironing  the  back"  with  a  heated  flat-iron  while  the  patient  is  prone. 
On  removal  of  the  strapping  brisk  massage  and  some  increasing  passive 
motion  can  be  employed.  Vibration  and  electricity  and  the  actual 
cautery  are  adjuvants  in  the  later  or  rebellious  stages.  Many  of  these 
cases  apparently  derive  some  comfort  and  support  by  later  wearing  a 
leather,  ilaimel,  or  fabric  encircling  binder.  In  the  rheumatic,  suitable 
diet  and  a  course  of  salicylates  are  of  aid. 

The  so-called  IraunuUk  lumbago  is  a  t>'pica!  form  of  back -sprain  in 
which  induced  rigidity  of  the  back  by  adhesive  strapping  is  verj'  effect- 
ive. Severe  cases  of  this  and  allied  forms  may  sometimes  derive  greater 
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comfort  by  the  use  of  a  light  plaster-of- Paris  or  starch  cast  or  other 
form  of  spinal  jacket. 

Diagnosis.— i'j in  in  the  back  can  arise  from  such  a  variety  of 
causes  that  its  persistence  should  call  for  an  invcstlgarion  as  to  the 
probable  coexistence  of  former  abdoiimul  visceral  prolapse,  such  as  a 
movable  kidney,  cnteroptosis,  or  pelvic  displacement.  Even  such  an 
apparently  remote  cause  as  flat-feet  should  not  escape  notice,  nor  should 
spinal  deformity  be  forgotten.  Many  of  these  patients  may  be  wholly 
unaware  of  these  added  factors  and  be  honestly  mistaken  in  ascribing 
their  symptoms  to  an  acute  sprain,  when,  In  reality,  their  suffering  is  of 
gradual  onset  and  dependent  upon  structural  or  pathologic  factors  ap- 
parently remote  or  anatomically  distant.    Manifestly  a  patient  with 
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Fig,  67. — ^Adhnuvc  tmiipuijt  for  a  «prained  back:   a.  C_'ris»<ra55  slrap[Miig;  ft,  Iransvers* 


an  ordinary  sprain  will  not  respond  to  treatment  directed  alone  lo  the 
sore  spot  if  the  fault  lies  in  a  part  or  viscus  rcflcxly  the  source  of  irri- 
tation; hence  these  cases  of  "lame  back"  are  often  an  expression  of  a 
distant  source  of  trouble.  It  is  not  to  be  forgotten  that  "pain  in  the 
back"  is  likewise  a  frequent  accompaniment  of  the  hysteroneunLsthcnic 
group  of  symi)toms.  of  neuritis,  and  of  actual  spinal  cord  lesions.  For 
these  reasons  prolonged  pain  following  the  accused  injur>-  should  put 
us  on  guard  as  to  the  possibility  of  other  and  more  potent  causative 
(actors.  Many  of  these  patients  on  inquiry  will  give  a  history-  of  occa- 
sional attacks  of  a  similar  sort  which  they  interpreted  as  rheumatism, 
undue  exertion .  posture,  or  a  variety  of  causes,  which,  in  reality,  sprang 
from  a  developing  distant  source. 
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If  passive  movement  painlessly  enables  the  back  to  be  straightened, 
then  the  spinal  ligaments  are  undamaged;  if,  however,  more  pain  is 
caused  on  bending  than  straightening  the  back,  then  the  trouble  is 
probably  related  to  the  spinal  ligaments  (Gould). 

Rheumatism  is  also  an  element  that  frequently  calls  for  differentia- 
tion, and  persons  of  the  "uric  acid  diathesis"  will  sometimes  not  respond 
to  local  treatment  alone  and  need  the  additional  benefit  of  diet  and 
antirheumatic  medication. 

Intercostal  neuralgia  and  neuritis  will  ordinarily. result  in  little  con- 
fusion from  a  differential  standpoint. 


Sacro-iuac  SPRAins 

Because  this  joint  is  normally  well  protected  and  enjoys  very  little 
motion  it  is  very  rarely  injured  except  by  severe  falls  with  the  thigh 
in  abduction,  or  by  unusual  crushing  or  wrenching  forms  of  violence  in 
which  other  injuries  also  occur. 

Symptoms. — These  relate  to  localized  pain  on  motion  or  pressure, 
accentuated  by  walking,  rising,  or  sitting,  and  these  are  often  coupled 
with  backache  or  weakness.  Abducting  the  thigh  and  pressing  the 
wings  of  the  ilium  together  induce  localized  pain  over  the  joint. 

Chronic  sprain  in  this  joint  is  the 
commoner  manifestation,  and  is  often- 
est  seen  in  women  whose  pelves  are 
strained  by  pregnancy,  and  in  those 
who  have  a  relaxed  musculature  or  a 
tendency  toward  \'isceral  prolapse. 
Curvature  of  the  spine  or  shorten- 
ing of  the  lower  extremities  may  im- 
pose pressure  enough  to  cause  symp- 
toms of  chronic  sprain. 

Treatment. — In  the  acute  variety 

the  parts  are  to  be  given  rest  by  en- 

Qf     casing  them  in  straps  of  adhesive  or 

plaster  of  Paris,  passing  completely 

around   the  pelvis   (Fig.  68).     After 

such  a  dressing  has  been  worn  a  fortnight,  a  corset  of  leather  or 

elastic  can  be  substituted,  and  gradually  dispensed  with. 

In  chronic  cases  the  true  source  must  be  ascertained,  and  if  relaxa- 
tion is  alone  at  fault,  some  form  of  molded  leather  or  metal  corset 
will  be  effective  in  the  vast  majority  of  cases. 


Fig.     68.— Adhesive     strapping 
sacro-iliac   region. 
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Injury  of  Tehdons 
wooitds,  tears,  ruptures 

Tendons  may  be  lacerated  or  actually  severed,  as  by  knife,  axe, 
glass  or  saw  culs,  or  they  may  be  subcutaneously  ruptured  by  sudde:i 
twists  or  by  severe  joint  Injury  ordinarily  associated  with  fracture 
or  dislocation. 

Symptoms.  In  those  cases  associated  with  open  wounds,  the  signs 
will  be  ob\*iously  those  of  any  laceration  plus  the  visible  or  demon- 
strable severance  of  the  tendon  and  the  accompanying  loss  of  func- 
tion. In  the  larger  joints  (like  the  knee  and  ankle)  the  signs  arc 
apparent,  but  about  the  smaller  joints  (like  the  wrist  and  ankle)  pro- 
longed search  is  often  necessar\'  to  determine  the  full  extent  of  the 
tear  or  the  tendon  involved,  Tliis  is  especially  so  if  much  lime  has 
ebpsed  or  if  infection  has  ensued,  so  rapid  is  the  tendency  for  the  torn 
ends  to  retract.  Without  a  dissecting  incision  it  is  often  quite  im- 
possible to  deterpiine  what  degree  of  laceration  actually  exists. 

In  cases  of  stthcutautotis  (closed  uwtnd)  tendon  injur}'  the  diffi- 
culty is  less  in  large  joints  where  damaged  function  and  increased 
range  of  motion  render  diagnosis  fairly  easy  in  the  earlier  stages  be- 
fore effusion  or  inflammation  occurs;  but  in  smaller  joints,  or  where 
numerous  tendons  arc  grouped,  the  signs  are  confusing  enough  to 
make  diagnosis  only  tentative  in  the  absence  of  inspection  through  an 
operative  incision. 

In  general,  the  sjTnptoms  common  to  all  are:  (i)  Signs  of  sprain, 
s>'novLtis.  or  both;  (2)  abnormal  motility;  (3)  localized  pain  or  tendcr- 
,ness:  U)  ccch\-Tnosis,  frequently  quite  late  and  diffuse. 

Treatment. — The  object  is  to  (1)  coapt;  (2)  immobilize;  (3)  re- 
store function. 

In  severance  of  isolated  or  large  tendons,  posture  or  manipulation 
will  sometimes  coapl  the  lorn  parts,  and  adhesive  plaster  or  starch  or 
plastcr-of-Pari.s  splints  vnW  afford  the  needed  immobilization  during 
the  process  of  uniting.  Depending  on  their  site.  size,  and  function, 
tendons  will  knit  in  from  ten  days  to  four  weeks.  The  printary  Ireat- 
m€tU  may  well  follow  that  given  for  the  active  method  outlined  for 
grains,  this  to  be  followed  (when  swelling  and  reaction  lessen)  by  a 
snug  starch  or  plaster-of-Paris  bandage.  The  first  dressing  sliould 
Dot  remain  longer  than  a  week;  if  the  swelling  permits,  it  need  not  be 
'  used  more  than  a  few  days.  The  starch  or  plaster  dressing  can  be 
slit  down  the  middle  after  the  first  week  and  then  removed  for 
massage,  and  later  for  passive  motion.    WTien  pain  on  gentle  manipu- 
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latioD  is  at  a  minimum,  activemotioncanbcKiD  gradually,  and  then  the 
splint  gives  place  to  atlhesive  straps  or  bandages.  Massage  and  use 
will  ordinarily  overcome  joint  or  muscle  stiffness  and  restore  tone  to 
weakened  parts.  In  itial  tlass  of  tascs  where  retraction  is  too  great 
to  be  overcome  by  manipulation  or  posture,  then  the  treatment  must 
be  operative  and  of  the  t>'pe  mentioned  below. 

Oprn  Rupture  of  Tendons.— Where  a  wound  in  the  sktn  is  present 
and  the  scvercncc  of  the  tendon  is  obvious,  treatment  is  by  suture. 
If  the  original  wound  is  suflidcnt  to  expose  the  tendon  it  is  quite 
likely  that  little  or  no  retraction  has  occurred;  generally  the  original 


¥ig.  69.— Tendoplasty  tiictluMls. 


wound  requires  enlarging,  and  this  must  be  adequate  enough  to  permit 
identification  and  coaptation,  Assuming  that  the  tendon  is  unretracttd, 
then  it  can  be  joined  by  chromic  catgut,  kangaroo  tendon,  fine  silk, 
or  linen  sutures  meshed  in  the  tendon  ends  after  the  manner  shown  in 
Figs.  69,  70.  Plain  catgut  will  not  hold  lony  enough  and,  therefore, 
should  not  be  used.  If  retracted,  then  much  seitrch  may  be  necessary 
to  find  cither  the  proximal  or  distal  end.  especially  about  the  wrist, 
where  an  tnter\'al  of  .several  inches  is  not  uncommon. 

In  the  search  (i)  follow  up  the  shealh  with  narrow  forceps  and  try 
to  pull  an  end  into  view;  (3)  massage  the  muscles  toward  the  wound 
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in  an  attempt  to  "milk"  the  tendon  into  the  field;  tight  bandaging 
from  above  down  may  aid  in  this;  (i)  probe  the  sheath  as  far  as  the 
opening  in  it  appears  to  extend,  and  then  cut  down  upon  the  point 
of  the  probe  by  a  fresh  incision,  or  prolong  the  original  incision  along 
the  prol>e. 

If  ihc  gap  is  too  great  to  be  bridged  over  when  traction  is  made, 
then  length  can  be  gained  by  any  of  the  schemes  indicated  by  the 
illustrations  (Figs.  69,  70).  If  the  tendon  is  too  small  to  allow 
these  methods,  then  a  trellis  of  twisted  silk  or  catgut  can  be  inter- 
posed as  shown  in  Fig.  70,  c,  or  a  strand  of  fascia  or  periosteum  can 
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a  he  d 

Rf.  7a— Tendon  lenglhening:  a,  Tfndo  Arhillc;  fc,  (cndon  briclging;  c ,  Inlerpoailion  of 
thtearf  trelUs;  d,  tcndLin  splitting  and  transfer 

be  substituted.  Failing  still  to  unite  the  torn  tendon,  it  can  be  at- 
tached to  (i)  an  adjacent  tendon;  (2)  stitched  to  the  periosteum;  (3) 
buried  subpcriostocally.  Whatever  the  method,  strict  asepsis  must 
be  practised  and  every  attention  given  to  providing  proper  drainage 
and  relief  from  tension  where  needed.  Even  in  the  presence  of  a  wound 
requiring  daily  dressings,  provision  can  be  made  to  splint  the  part 
in  an  ovcrcorrectwl  position  so  that  union  may  occur.  Small  tendons 
unite  in  two  weeks  sufficiently  to  discard  the  splint  or  retentive  ap- 
paratus; large  tendons  need  support  a  month  or  sLx  weeks.  Massage 
and  passive  motion  will  test  the  union  and  determine  when  active  use 
may  begin. 
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SUBCUTANEODS  IBJURY  OF  SPECIAI,  TENDONS 

The  Achilles  tendon  may  rarely  be  ruptured  by  a  forcible  fall  on 
the  heel  or  wrench  of  the  foot. 

Symptoms. — Immediate  pain  and  disability  ensues,  with  swelling 
and  ecchymosis  soon  thereafter,  together  with  loss  of  plantar  flexion. 

The  plantaris  tendon  of  the  calf  of  the  leg  is  frequently  torn  by  a 
sudden  twist  of  the  leg,  as  in  stepping  on  an  uneven  surface  or  from 
one  level  to  another,  or  by  more  active  use  of  the  part,  as  in  running, 
jumping,  or  hurdling. 

Symptoms.— lmmedia.te  sharp  pain  at  the  iimer  side  of  calf  appears, 
often  accompanied  by  faintness  and  actual  falling.    There  is  difficulty 


Fig.  71. — Ruptured  biceps  muscle  and  method  of  catgut  suture. 


in  walking,  and  on  examination  the  calf  will  be  swollen  and  present 
localized  tenderness  on  pressure  and  pain  on  motion.  Later,  vary- 
ing from  one  to  thirty-six  hours,  there  will  be  diffuse  ecchj-mosis 
that  may  affect  the  whole  of  the  posterolateral  margins  of  the  limb  and 
a  hematoma  may  form  at  the  site  of  rupture. 

The  soleus  group  of  the  calf  of  the  leg  may  be  ruptured  by  vio- 
lence similar  to  that  of  the  foregoing,  but  greater  in  degree. 

Symptoms  are  those  of  plantaris  injury,  but  more  marked,  and 
generally  there  will  be  a  visible  or  palpable  sulcus  at  the  place  of 
disruption,  generally  at  the  middle  of  the  limb. 

The  patellar  tendon  is  not  infrequently  ruptured  by  a  sudden  con- 
traction of  the  knee  while  walking,  tripping,  numing,  or  stepping  from 
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one  Icve!  to  another;  occasionally  it  is  torn  by  <itrcct  violence  in  a  fall 
or  blow  on  the  knee,  but  then  it  is  ordinarily  associated  with  a  frac- 
ture oi  a  smali  portion  of  the  lower  edge  of  the  patella,  this  then  being 
an  example  of  so-called  "'sprain-fracture." 

Symptoms  are  those  of  tendon  rupture  elsewhere,  plus  bursitis  or 
s^Tioxitis,  and  elevation  nr  excessive  vertical  mobility  of  the  patella. 

The  quadriceps  tendon  occasionally  is  ruptured  at  its  lower  third 
or  j'ust  where  il  joins  the  patella  by  some  form  of  direct  \-iolencc,  such 
as  a  blow  or  a  fall  astride  an  object,  or  by  indirect  violence,  as  from 
a  sudden  powerful  twisl  or  wrench. 

TbejyM^toffM  are  similar  to  those  given  for  the  foregoing. 

The  adductors  of  the  thigh  arc  Qcca.i:ionally  torn  at  their  extremi- 
ties or  centers  by  indirect  violence,  such  as  forced  abduction  postures 
due  to  falls  or  other  maneuvers  simulating  "doing  the  split."  The 
symptoms  are  as  narrated  above. 

The  biceps  and  triceps  are  occasionally  torn  at  their  origins,  inser- 
tions, or  inter\ening  parts  by  sudden  jerks  or  twists  of  the  shoulders, 
ann,  or  elbow;  rarely  arc  ihey  involved  by  direct  violence. 

The  symptoms  resemble  those  named  for  involvement  of  the  call 
and  thigh  tendons  (Fig.  71). 

INFLAMMATION   OF  TENDONS 

This  occurs  in  the  form  of  tenosynovitis  (thecitis)  due  to  primary 
injury  of  the  tendon,  but  ordinarily  it  is  a  secondary  manifestation 
following  infection  or  prolonged  inmiobilization.  as  in  fractures  or  dis- 


N-r 


Fij.  7J. — Ganglion  0/  wrial. 


locations.     It  may  be  also  due  to  rheumatism,  gout,  gonorrhea,  sj-ph- 
ilis,  and  tuberculosis. 

In  a  localized  form,  over  an  isolated  area  of  a  tendon,  a  circum- 
scribed cystic  swelling  may  occur,  known  as  "^'angHon"  or  "weeping 
sinew."  This  may  rarely  follow  a  single  blow  upon  or  a  twist  or  wrctich 
of  the  part,  but  generally  it  is  a  slowly  developing  swelling  of  unknown 
origin  that  may  be  ascribed  to  constant  use  of  the  aflcctcd  tendon. 
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The  back  of  the  wrist  and  palm  are  the  favorite  locations,  and  less 
often  the  flexor  surfaces  of  the  wrist  arc  affected;  lhc>-  seem  to  be 
commoner  in  relatively  idle  young  women  than  in  working-men  (Fig- 
72).  Certainly  they  are  rarely  seen  as  acute  sequeU  of  localized 
trauma.  Sometimes  they  are  multiple,  and  are  then  called  "com- 
pound ganglion,"  and  such  swellings  on  pressure  can  be  made  to  pass 
from  one  level  of  the  joint  to  another;  these,  however,  are  more  likely 
to  be  tubercular  in  origin. 

Treatment. — Occasionally  [1)  pressure  maintained  by  adhesive  or 
other  strapping  (aided  by  a  gauze  pad.  coin,  or  cork)  is  effective.  They 
can  be  (2)  ruptured  by  a  sharp  blow  struck  while  they  are  Icnsc;  the 
edge  of  a  book  is  usually  chosen  for  this  purpose.  Oftentimes  this 
treatment  acts  well  in  recent  cases.  (3)  Injection  of  lodin  occasionally 
answers.  Kemo\'al  by  (4)  incision  and  complete  dissection  of  the  sac 
under  local  anesthesia  is  the  only  radical  method  of  cure.  To  accom- 
plish this  a  semilunar  incision  will  give  belter  access  than  a  straight 
incision.  Rarely  can  the  cyst  be  excised  intact,  but  in  any  event  the 
operation  to  be  effective  must  remove  all  or  most  of  the  cyst  wall. 
Recurrence  is  not  infrequent  even  under  radical  procedures. 


TBNOsynovi-ns 

This  may  manifest  itself  as  a  simple  irritative  lesion  or  as  the 
sequence  of  some  infection.  The  wrist  and  the  aokte  are  most  com- 
monly affected  in  the  simple  form,  and  a  sprain,  fracture,  or  disloca- 
tion is  the  usual  source.  Certain  occupations  may  induce  the  con- 
dition by  continued  pressure. 

Symptoms.—  Following  irritation  of  the  tendon  sheath  its  lining 
becomes  roughened  and  later  an  effusion  forms,  this  being  the  same 
process  that  occurs  in  any  other  serous  membrane.  The  early  signs 
arc  pain  and  stiffness  on  motion,  followed  by  grating  or  creaking;  later, 
the  swelling  and  fluctuation  denote  effusion. 

Treatment.-  -On  n-moval  of  the  source  of  irritation,  rest  is  provided: 
if  ncccssar>-,  adhesive  strapping  or  bandaging  will  best  accomplish 
this.  If  effusion  is  present,  care  must  be  taken  not  to  permit  adhesions 
lu  form  on  subsidence  of  the  fluid.  Early  massage  and  use  prevent  as 
well  as  cure  cases  of  this  sort  and  make  chronic  manifestations  unlikely. 
In  old  cases,  with  fixation  more  or  less  complete,  forced  massage  and 
calisthenics  will  accomplish  much  if  the  patient  is  willing  eacli  day  to 
stretch  the  parts  a  little  more  than  the  day  before.  Baking  and 
alternate  douching  with  hot  and  cold  water  arc  also  serviceable.     lu 
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very  resistant  cases  anesthesia  may  be  needed  to  forcibly  overcome  con- 
tractures. In  such  an  event  massage  and  passive  motion  must  begin 
ver\*  promptly,  otherwise  the  condition  will  become  reestablis-hcd. 
The  injectivc  form  is  a  sequence  of  wounds,  and  has  been  mentioned  in 
connection  with  Infected  Wounds,  notably  under  the  heading  Infec- 
tions of  the  Hands. 

Tubercular  and  syphUilk  forms  may  also  occur  and  give  sjTnptoms 
typical  of  these  respective  proces.ses  in  oUier  parts  of  the  l>ody. 

BURSITIS 

An  inflammation  of  the  bursa  may  occur  acutely  as  the  result  of 
a  single  direct  injury,  but  generally  it  is  the  outcome  of  persistent  or 
repeated  trauma,  or  a  result  of  irritation  from  pressure  or  overuse. 

Symptoms. — Common  to  all  acute  fonns  are  (:}  swelling,  usually 
localized  and  often  associated  with  contusion  evidences  like  red- 
ness or  ecch>'mo&is;  (a)  pain  on  pressure  or  use;  (j)  fluctuation  witli- 
out  attachment  to  overlying  or  deeper  parts;  (4)  interference  with 
function. 

In  the  chronic  forms,  globular  swelling  and  more  or  less  fluctua- 
tion, pain,  and  impaired  function  arc  the  ordinary  manifestations. 

Treatment. — In  the  acute  form,  rest  and  cold  wet  dressings  fol- 
lowed by  pressure  of  adhesive  straps  or  bandaging  usually  sufiices, 
the  pressure  to  be  repeated  until  the  effusion  is  squeezed  out.  In 
the  chronic  form  (i)  aspiration  of  the  fluid  via  hypodermic  needle  or 
trocar;  (2)  aspiration,  and  injection  of  2  per  cent,  formalin  in  glycerin, 
iodin  (34  per  cent.),  or  iodoform  and  glycerin;  (3)  exsection  of  the 
sac. 

Many  of  these  andent  cases  are  bothersome  and  annoying  rather 
than  painful  or  serious,  and  cosmetic  rather  than  surgical  necessities 
bring  them  to  the  attention  of  the  surgeon.  Merely  from  an  esthetic 
standpoint,  they  arc  often  better  left  alone. 


SPECIAL  Forms  op  Borsitis 

Prepatellar  bursitis  (housemaid's  knee)  sometimes  occurs  acutely 
from  Wolence  producing  a  sprain  of  the  knee,  such  as  a  wrench,  fall. 
or  blow  (Kig.  y^O-  Commonly  it  is  due  to  pressure  Jii  kneeling,  but 
nowadays  it  is  rare  since  the  advent  of  mops,  vacuum  cleaners,  and 
other  household  labor-saving  devices.  The  other  bursa;  about  the 
knee  are  less  rarely  affected  {Fig.  74). 
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T^  ;6. — Plaster  spica  and  rctcotion  ol  abduction  hy  itosturt  without  splints 
(Tbcscand  the  foUotnng  drawinKsaiielroai  tbearticlMof  W.  M.  Brkluici  wbo  has  oiudi- 
■B  mtentive  study  o(  this  Ictdoa.} 


Fig.  77. — Plaster  spies  and  retention  of  Abttuctioa  by  posture  without  tplints. 
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Olecianon  bursitis  occasionally  occurs  from  elbow  sprains  or  blows 
on  the  summit  of  this  joint  (Fig.  75).  Ordinarily  it  occurs  in  occupa- 
tions requiring  pressure  over  this  area,  as  in  miners;  hence  the  name 
"miner's  elbow." 

Subacromial  bursitis  (xxurs  usually  from  twists  or  forcible  abduc- 
tion motions  of  the  upper  arm,  but  occasionally  aUo  from  direct  forms 


I^  78. — Subaervtninl  hunitts  (rwliograpbir  ajittMnnce}. 

of  violence.  Codman,  Brickncr.  and  others  regard  it  as  a  fruitful 
source  of  shoulder  disability.  T"he  nsible  evidences  of  the  condition  are 
usually  indetlnilv,  allhough  slight  swelling  may  occasionally  exist  l)elow 
and  in  front  of  the  acromion.    The  best  single  evidence  of  the  lesion  is 


Fig.    79.— Sobairiomial    burtilt*     (niclu)>       Fijj.     So, — SuhncmmUt     bunilu    <nulio- 
graiihit-  apfjcanincc).  graphit  appearaurt). 

locali/xjd  pressure  pain  over  the  bursa,  and  this  is  increased  by  efforts 
to  abduct  or  rotate  tJie  arm.  Calcareous  deposits  may  occur,  and  these 
often  show  quite  plainly  in  radiograms. 
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Hip  bursitis,  over  the  tuberosity  of  the  ischium,  is  generally  a  press- 
ure occupational  irritation,  and  boatmen  occasionally  develop  it. 

Infected  Bursee. — These  occur  in  connection  with  wounds  or  as 
metastases,  and  in  effect  are  abscesses  and  are  treated  by  puncture  or 


Fig.  87. — Tendo  Achillis  or  calcaneal  bursitis.         Fig.  88. — Hallux  valgus  or  bunion. 

incision  and  drainage.    Rheumatism,  gonorrhea,  and  tuberculoas  are 
often  causative  factors. 

SYNOVITIS 

Every  joint  is  lined  by  a  smooth  two-layered  serous  membrane 
secreting  enough  viscid  synovial  fluid  to  properly  lubricate  the  joint. 
When  this  membrane  becomes  irritated  there  is  an  increase  of  fluid,  and 
synovitis  is  produced;  in  common  parlance,  there  is  "water  on  the 
joint."  If  blood  is  also  present  we  speak  of  hemorrhagic  synovitis. 
If  infection  occurs,  purulent  sytwvitis  is  the  term  employed. 

Causes.^It  may  result  from  indirect  violence,  as  in  sprains, 
ruptured  ligaments,  slipping  cartilages,  dislocations,  or  fractures;  or 
from  direct  violence,  as  by  a  blow  or  fall  upon  a  joint.  The  joints 
most  commonly  involved  are  the  knee,  shoulder,  and  elbow.  Aside 
from  injury  there  are  many  other  producing  factors,  notably  rheuma- 
tism, gout,  gonorrhea,  syphilis,  tuberculosis,  and  certain  diseases  of 
the  central  nervous  system  like  tabes  and  syringomyelia. 

Acute  and  chronic  forms  are  recognized. 

Symptoms. — These  can  be  conveniently  divided  into  periods  or 
stages,  called  (i)  ascent,  (2)  stationary,  (3)  subsidence.  Common  to 
all  acute  forms  are : 

(r)  Swelling  limited  to  the  extent  of  the  synovial  pouch. 

(2)  Redness,  occasionally  present,  and  it  may  be  associated  with 
e<:chymosis  when  arising  from  either  direct  or  indirect  violence. 
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(3)  Fluctuation  or  hog^iness. 

(4)  Pressure  tenderness  or  pain. 

(5)  Increase  oj  joint  motion. 

(6)  Dtminislied  active  and  passive  Junction. 

(7)  Atrophy  of  adjacent  muscles  is  generally  a  later  manifestation, 
but  is  generally  present  within  a  week,  to  some  extent  at  least. 

In  the  chronic  form  the  main  signs  are: 

(i)  Svelling.  less  globular  or  marked  than  at  first. 

{2)  Mmculnr  atrophy. 

(3)  fluclualiug  to  some  degree,  or  it  may  be  replaced  by  crepitation 
due  to  the  presence  of  joint  bodies  of  small  size;  or  there  may  be  a 
palpable  foreign  body  from  absorbed  effusion. 

(4)  Tenderness  or  pain  on  manipuIuUun  and  motion. 

(5)  Diminished  /unction. 

(6)  Audible  grating  or  creaking  is  not  uncommon. 
In  extent,  synovitis  may  b<'  of  three  degrees: 

First  degrer.  where  the  joint  outline  is  somewhat  broadened. 

Second  degree,  where  the  joint  outline  is  greatly  broadened. 

Third  degree,  where  the  joint  outline  is  obliterated  and  the  joint 
structures  arc  more  or  less  separatc<l. 

Treatment.-  This  aim  is  to  fi)  reduce  the  effusion;  (2)  restore 
function;  (3)  prevent  recunence.  These  designs  can  be  summed  up 
by  the  icrms  (a)  rest,  (ft)  immobilization,  (c)  functionation.  Inasmuch 
as  the  knee  and  shoulder  are  most  commonly  involved  the  treatment 
gK-en  them  will  be  detailed  later.  Synovitis  of  the  other  joints  can 
be  treated  after  the  manner  indicated  for  sprains. 

Course  and  Prognosis. — The  average  duration  is  from  two  to 
twelve  weeks,  depending  upon  the  site  and  extent  of  the  eflusion,  the 
patient's  age,  occupation,  physical  tv-pe  and  tendency  toward  other 
ailments,  and  upon  the  treatment.  Certain  cases  treated  too  long  or 
too  short,  or  because  of  constitutional  tendency,  readily  have  recur- 
rences and  develop  a  more  or  less  well-marked  habitual  swelling  that 
ordinarily  is  more  inconvenient  than  actually  painful  or  disabling. 
This  tjpe  is  common  in  the  athletic,  the  rheumatic,  and  the  s)'philitic. 


STnovrns  op  the  Khbb 
In  addition  to  the  usual  and  ordinary'  symptoms,  this  presents  in 
typical  cases  the  classical  signs  of  "floating  patella"  and  "clicking 
patella"  (Fig.  8q).  These  manifestations  are  brought  out  by  crowd- 
ing the  upper  and  lower  edges  of  the  synovial  sac  toward  each  other  by 
the  examiner's  hands,  and  while  so  doing  a  flick  on  the  patella  will 
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elidl  the  "click"  or  "tap"  and  at  the  same  time  demonstrate  the  float- 
ing (Fig.  90}.  In  this  region  particularly  a  massive  effusion  dispro- 
portionate to  the  accused  injury  should  put  us  on  guard  lest  we  over- 
look the  true  etiologic  factor,  such  as  rheumatism,  gonorrhea,  tubercu- 
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Fig,  89. — Eliciting  the  "tap"  or  "click"  of  ihe  tloalint;  (Kitella  In  syaovius  of  llie  knee. 
Note  how  the  palnu  urc  used  tij  KsUicr  the  Quiil  under  the  tkutcd  patella  so  that  the  indez- 
fingcr  may  percuss  and  elicit  the  "tap"  or  "click." 

losis,  ur  some  disease  of  the  central  nervous  s>*stem  capable  of  caus- 
ing a  "Charcot  joint"  (Figs.  91-93). 

Treatment— For  the  first  few  hours  it  may  be  well  to  put  the 
knee  at  rest  merely  by  placing  it  in  the  hollow  of  a  long  pillow,  an  ioj- 


Flg.  Qb, — Syncwilis  of  the  right  knee. 


bag  resting  over  the  part,  but  being  separated  from  the  skin  by  a  luwel 
or  layers  of  gauj>:c.  It  takes  from  one  to  6ve  days  for  the  cfFuaon  to 
reach  its  maximum,  but  early  pressure  may  prevent  further  exu- 
dation if  the  following  form  of  "rail-fence"  dressing  (Fig.  94)  is  applied 
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about  i  inch  apart,  over  the  absorbent  cotton,  and  then  a  light  muslin 
bandage  secures  them  in  place.  An  ice-bag  surmounts  the  patella  if 
any  comfort  is  derived  from  it.  The  limb  is  then  placed  on  a  hollowed 
long  pillow  or  rest^  on  the  bed  between  sand-bags,  the  foot  being  raised 
as  much  as  the  patient  will  permit.  Such  a  dressing  provides  a  surpris- 
ing amount  of  equally  distributed  transverse  and  vertical  pressure, 
and  it  is  capa1)le  of  easy  regulation  according  to  necessity.  The  out- 
side bandage  can  be  tightened  daily  if  the  absorption  will  permit. 
Occasionally  I  have  placed  these  slats  on  adhesive  before  applying 
them,  and  in  that  fashion  they  are  somewhat  more  easily  handled,  but 
then  they  must  be  applied  dry,  and  for  that  reason  do  not  mold  quite 
so  well. 
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Fig.  93. — ^Structuim  oi  knee-joint,  ugttta.1  section. 


When  pain  on  pressure  subsides  (usually  in  two  weeks  or  less)  it  is 
wise  to  give  massage  daily  to  still  further  promote  absorption.  A 
week  later  some  jxissive  motion  can  begin,  and  as  soon  as  this  is  borne 
comfortably  the  patient  can  be  allowed  to  bear  weight  and  later  walk, 
the  joint  being  incased  then  in  adhesive  plaster  or  a  linen-meshed  or 
rubber  bandage  or  fitted  knee-cap.  Some  such  support  is  usually  de- 
sired and  affords  comfort  and  confidence  during  further  convalescence. 
When  the  period  of  walking  is  reached,  the  patient  can  by  self-massage 
increase  the  joint  tone  and  restore  muscle  power;  hot  camphorated 
oil  is  good  for  thi.-*  purpose.  Allowing  a  forcible  jet  of  hot  and  then 
cold  water  to  spray  on  the  knee  is  excellent;  a  piece  of  rubber-hose 
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attached  to  the  faucet  answers  for  this.  If  joint  stiffness  occurs  de- 
spite these  measures,  the  use  of  an  oinlmcnl  of  ichthyol  fio  to  35  per 
cent.)  or  iodin  will  be  of  value.  Electricity  and  \ibratory  massage 
are  quite  valuable  and  baking  is  notably  efficient.  Persistent  swell- 
ing and  stiffness  will  be  less  likely  if  massage  is  begun  as  soon  as  pain 
on  pressure  and  slight  manipulatiun  ceases.  The  average  case  res[jon<is 
well  to  the  foregoing  ''active  form"  of  treatment.  However,  in  the 
young  or  the  aged,  or  with  some  nervous  types  of  individual,  or  where 
co-operation  is  not  accorded  for  a  variety  of  reasons,  it  may  be  neces- 


Rg.  M-  Ihc  ■*r.iil-(cnuc'*  di.  :  _  i  -  synovitis  of  the  knee,  A  layer  of  absorbent 
ruUtin  encircles  the  joint  and  on  Uiis  bass  wood  strips  i  inch  wide  (from  a.  split  wet  splint) 
are  Uiil  and  tramlaged.  As  the  xwrllinK  sutiwleii,  the  bnmluKc  in  re tif;h tenet].  Note  the 
method  of  keeping  the  kocc  in  rxlcn^on,  allowing  free  uw  of  both  hands. 

sary  to  resort  to  a  more  ''passive  form"  of  management.  In  such  a 
contingency  the  pillow  and  ice-bag  can  be  used  until  the  swelling 
reaches  the  maximum  (generally  by  the  end  of  the  third  day),  then  an 
endrcUng  plaster-of-Paris  splint  is  applied,  reaching  from  the  center 
of  the  thigh  to  the  center  of  the  leg,  the  joint  being  zceil  padded,  The 
foot  is  then  elevated  and  the  cast  is  worn  until  it  loosens.  Then 
(usually  in  two  weeks)  it  is  cut  down  the  center  and  removed  and  a 
slit  of  a  coupkr  of  inches  is  cut  from  it,  and  it  Ls  then  lightly  reapplied 
for  a  week  longer.  At  this  removal,  massage  certainly  should  begin, 
and  repetition  of  it  on  alternate  days  will  be  grateful;  the  cast  can  be 
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worn  in  the  interval  if  desired.  From  then  on  the  treatment  designs 
to  ''limber  up"  the  joint  and  strengthen  the  weakened  and  atrophied 
muscles. 

Strapping  of  adhesive  plaster  may  prove  of  value  after  either  the 
"rail-fence"  or  plaster  splint. 

It  is  rarely  necessary  to  aspirate  the  fluid;  in  such  an  event  the 
parts  should  be  washed  with  alcohol,  then  dried  with  sterile  ma- 
terial, and  then  coaled  with  iixlin.  The  place  of  puncture  can  be 
previously  cocainized  or  frozen  with  ethyl  chlorid;  generally  neither  is 
needed.  A  mixture  of  equal  parts  of  ice  and  salt  laid  on  the  joint  pn>- 
Wdcs  an  efficient  impro\iscd  freezing  method  for  this  or  any  regional 
anesthesia.  The  aseptic  aspirating  needle  is  introduced  at  the  infe- 
rior lateral  margin  and  the  fluid  is  encouraged  to  escape  by  downward 
pressure  until  no  more  exudes,  or  a  suction  needle  is  introduced.  After 
ail  the  fluid  escapes,  the  injection  of  i  to  3  drams  of  2  per  cent,  forma- 
lin in  glycerin  (prepared  twenty-four  hours  in  advance)  is  recom- 
mended by  some;  likewise  a  similar  amount  of  tincture  of  iodin.  But 
this  "injection  method"  is  more  properly  applicable  to  the  chronic 
forms.  Whatever  the  treatment,  the  patient  must  be  cautioned 
against  undue  use  of  the  knee  for  a  time  and  is  advised  to  be  properly 
and  safely  shod. 

In  the  chronk  and  recurrent  forms  the  outward  manifestations  are 
generally  less  marked,  but  often  a  huge  swelling  causes  few  sub- 
jective complaints.  In  this  type  the  joint  will  permit  ver>'  active  and 
prompt  pressure,  and  for  that  reason  early  use  of  the  "rail-fence"  splint 
can  be  advised.  If  despite  firm  pressure  the  cfTusioii  lends  to  per- 
sist, aspiration  may  be  employed,  but  a;cry  ascptU  precaution  must  sur- 
round its  use,  as  the  knee-joint  is  particularly  susceptible  to  septic  in- 
vasion. The  needle  or  small  trocar  is  introduced  after  the  manner 
indicated  above,  and  when  the  fluid  is  removed  the  formalin  or  iodin 
m'T-y  he  introduced.  The  puncture  is  then  scaled  by  cotton  and 
collodion,  gauze  or  adhesive,  and  then  the  part  is  rubbed  to  bring 
the  injected  material  into  every  portion  of  the  synodal  sac.  It  is 
thereby  hoped  that  reaction  will  ensue,  thus  inducing  an  increased 
blood-supply  and  absorption.  Reaction  after  this  may  manifest  itself 
in  the  form  of  increased  local  effusion,  and  occasionally  by  systemic 
symptoms,  with  fever  and  malaist-  for  a  few  days.  In  this  interval 
the  joint  is  at  rest  and  covered  with  a  moist  cold  saline  dressing  or  an 
ice-bag.  Thereafter  massage  and  motion  are  to  be  instituted  in  the 
same  way  as  indicated  for  the  subsidence  period  in  the  acute  forms. 


in;uki£s  of  the  joints 

STVOVtTlS    OP    SHOUIDER 

This  is  often  quite  difficuU  to  ditTiTenliatt;  from  contusion,  sprain, 
arthrilis,*ub<li:ltuid  bursitis,  and  ruptured  c^psulsir  ligamcnta;  and, 
indeed,  it  may  coexist  with  one  of  these.  The  ordinar>'  symptoms  of 
s>'no\'itis  are  present,  but  disturbanre  of  function  (elevation  beyond  a 
right  angle  notably),  atrophy,  and  swelling,  in  the  order  named,  arc 
the  main  signs.    As  an  entity  it  is  LoinpanLlively  rare. 

Treatment.—  Rest,  with  the  arm  at  the  side  or  the  forearm  in  a 
sling  or  other  support,  with  a  cold  wet  dressing  or  icc-ba^  on  the 
shoulder-cap,  is  needed  until  the  |)eri<xJ  of  ascent  passes,  and  this  usu- 
ally requires  from  two  to  five  days.  During  the  stationary-  period 
light  masiiage  can  be  given  if  pain  is  not  produced;  otherwise  the  arm 
is  kept  at  the  side  by  a  sling,  and  cold  or  hoi  fomentations  (like  lead- 
anii-opium  wash)  can  be  used  until  massage  is  allowable.  Passive 
motion  gradually  commences,  rotation  and  abduction  being  first  em- 
ployed; circumduction  and  overhead  extension  will  be  tlie  last  to  be 
regained.  Active  motion  is  advisable  only  within  short  range  at  first, 
and  its  progress  can  be  gaged  by  ha\'ing  the  patient  stand  at  arms' 
length  from  the  wall  and  each  day  place  a  mark  thereon  to  denote  how 
high  the  part  is  raistrd.  Caution  must  be  given  to  incline  tlie  body 
'Um\trd  and  not/row  the  wall,  (or  in  the  latter  the  whole  shouldcr-girdie 
will  be  moved  and  not  tlie  shoulder-joint  alone. 

Hehorxhagic   STOOVITIS 
This  occurs  rarely  and  is  generally  an  associate  of  fracture  or  dis- 
location about  the  joint,  as  in  a  fractured  patella  or  olecranon,  or  dis- 
t.Jocaiion  of  the  knee,  shoulder,  or  elbow. 

Symptoms  are  those  of  effusion,  and  the  condition  is  differentiated 
with  difTicully  from  ordinary  s>'noviti5  in  the  absence  of  incision  or 
aspiration. 

T^atmeat.— This  is  the  same  as  for  other  forms  of  synovial  effu- 
^sion  in  the  absence  of  associated  injurj*;  in  this  latter  event  the  man- 
agement is  that  appropriate  to  the  associated  complication.  Aspira- 
tion of  the  s}iiovial  sac  is  more  likely  to  be  needed  in  this  form  than 
in  ordinary  synovitis,  and  there  is  great  likelihood  that  infection  will 
supervene  demanding  indsion.  This  form  occurs  also  in  certain 
anemias  and  in  other  constitutional  ailments. 

POROLEHT    SYHOVITIS 

Generally  this  is  secondary  to  simple  or  hemorrhagic  s>-novitis, 
and  most  commonly  follows  the  introduction  of  germs  into  the  syno- 
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vial  pouch  by  wounds  or  punctures.  Occasionally  a  simple  synovitis 
is  made  purulent  I)y  ill-designed  attempts  to  aspimte  an  ordinai>- 
efTusion.  It  may  be  an  associate  of  an  infected  fracture  or  dislocation 
and  sometimes  is  a  melastatjc  mantfeslalion,  as  in  pyemia.  The 
staphylococcus  is  the  ordiiiar>'  olTcnder,  and  it  may  appear  meiastalic- 
ally  from  a  distaut  focus  that  may  or  may  not  be  traumatic;  for  ex- 
ample, tonsilliti:^  may  be  a  source  of  origin.  From  constitutional 
sources  it  may  arise  from  gonorrhea,  tuberculosis,  and  other  systemic 
diseases  of  non-traumatic  origin. 

Symptoms  are  similar  to  those  in  ordinary  s>'novitis  plus  more 
local  heat  and  redness.  Usually  there  will  be  fever,  chills,  and  signs 
of  sepsis;  some  cases,  however,  may  be  practically  afebrile. 

Treatment.- -This  is  by  aspiration  or  incision  and  drainage;  the 
first  b  preferable  if  the  pus  is  not  coagulated. 


Chronic  Sthovitis 

Generally  this  is  sequential  to  an  acute  attack,  but  it  may  arise  also 
from  a  variety  of  constitutional  causes,  notably  rheumatism,  gonor- 
rhea, tuberculosa,  5\philis,  arthritis  deformans,  and  certain  forms  of 
anemia  and  nervous  diseases.  A  well-defined  type  occurs  from  reUued 
joints  or  the  muscles  about  same.  Foreign  bodies  within  the  joint 
("slipping  cartilage,  joint  fringes,  and  the  like)  also  are  causative.  At 
puberty,  menstruation,  and  menopause  periotls  this  form  of  joint 
effusion  may  also  appear.  Another  form,  often  bilateral  and  periodic, 
occurs  often  enough  to  be  given  the  special  name  of  "intermittent 
hydrops." 

Symptoms.— These  resemble  those  of  the  acute  form,  except  that 
the  sign.s  are  Ic.^  pronounced,  but  atrophy  may  be  more  marked. 
The  things  most  complained  of  are  weakness  and  pain  on  undue  use  or 
motion;  while  the  pari  is  relatively  at  rest  there  is  comment  as  to 
the  swelling  alone,  as  a  rule.  The  joints  usually  show  more  or  less 
peri-articular  thickening,  and  their  motility  is  often  impaired  by  some 
plastic  or  fibrous  exudate  occasionally  causing  an  audible  and  palpable 
crepitus  or  creaking.  Exacerbation  is  common  and  barometric 
changes  are  often  complained  of.  Many  of  these  cases  show  gait 
defects,  and  nearly  all  of  them  feci  more  comfortable  after  the  joint 
has  been  "limbered  up"  by  moderate  use. 

Treatment.— This  depends  largely  on  the  duration  and  previous 
management,  and  a  good  deal  on  the  age.  occupation,  and  co-operatJon 
of  the  patient.  An  ordinarv'  case  that  arises  solely  from  injury  will 
re^wnd  well  to  efforts  designed  to  (i)  remove  the  fluid;  (3)  restore 
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muscle  tone;  (3)  support  the  joint  and  prevent  recurrences.  The 
fiuid  can  be  removed  by  any  of  the  means  sugj^esccd  in  Ihc  acute  form 
until  it  is  demonstrated  that  ihest  pressure  and  rest  objects  arc  unat-. 
tainable  except  by  more  drastic  measures.  Aspiration  under  perfect 
is  then  advised,  with  or  without  the  injection  of  iodin  or 
Jormalin-giycerin.  as  nienlionetl  hilherlo.  To  restore  mitscic  tone  and 
strengthen  relaxed  and  shrunken  «oft  parts  wc  employ  massage,  vibra- 
tion and  electricity,  and  some  motions  that  will  nut  loo  severely 
tax  the  joint.  Douching  alternately  with  hot  and  cold  water  is 
excellent.  To  support  the  joint  the  wearing  of  a  linen-meshed  ban- 
dage or  knee-cap  is  advisable,  this  to  be  removed  on  retiring.  Caution 
is  to  be  given  about  making  sudden  flexion  movements  or  maneuvers 
that  vnW  tax  the  joint. 

In  cases  arising  from  other  sources  the  treatment  must  be  aimed  at 
the  originating  source,  it  being  remembered  that  the  tendency  is  often 
to  accuse  an  injurj-  when  the  actual  cause  may  be  some  unknown 
or  known  constitutional  difTicully.  This  is  especially  true  in  rheu- 
matic, gonorrheal,  sy-phtUtic,  or  tabetic  cases;  either  of  these  may  be 
at  the  basis,  and  cure  will  be  impossible  until  they  arc  recognized  and 
treated. 

ARTHRITIS 

This  is  an  inflammation  of  the  articular  surface  of  a  joint,  often 
showing  a  tendencj*  toward  involvement  of  other  adjacent  joint  struc- 
tures. 

Causes. — Primarily  it  may  arise  from  injury  by  direct  violence,  as 
by  a  blow  or  fall  directly  on  the  joint;  less  often,  indirect  violence  is  at 
fault,  as  from  a  wrench  or  pull  on  Ihe  joint,  Secondarily,  it  may  oc- 
cur from  some  inflammatorj*  focus  ordinarily  adjacent,  but  occasion- 
ally at  a  distance;  thus,  it  may  accompany  a  sjTiovitis  or  ostitis  of  the 
same  joint,  or  he  a  metastatic  process  from  a  distant  focu.s  as  from  oral 
or  other  sepsis.  Aside  from  injury  there  are  numerous  other  causes, 
notably  rheumatism,  goul.  K^^orrhea,  lubL-rculosis,  and  sypliilis. 
Tx-photd.  pneumonia,  and  influenza  are  also  factors  of  origin. 

Forms. — Acute,  chronic,  and  purulent  (septic)  arthritk  are  recog- 
nized. 

Symptoms.— In  the  acute  variety  there  is  the  historj-  of  direct  or 
indirect  joint  trauma,  followed  by  swelling,  redness,  pain  on  pressure, 
heat,  and  diminished  motion.  The  patient  complains  of  initial  pain 
that  may  have  been  exquisite  enough  to  cause  pallor,  fainting,  nausea, 
or  vomiting,  and  which  later  decreased,  but  Ls  aggravated  by  use  of  the 
part.    Certain  joints  or  portions  thereof  when  injured  seem  to  cause 
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more  pain  than  others;  this  is  Aotably  true  of  the  inner  side  of  the  knee. 
If  the  violence  has  been  severe,  disability  may  be  complete  and  de- 
mand immediate  aid.  If  the  injury  is  general  to  all  parts  of  the  joint 
there  will  be  added  the  signs  of  synovitis.  The  symptoms  given  may 
be  present  only  over  a  portion  of  the  joint,  as,  for  example,  on  a  lateral 
or  superior  margin;  when  generalized,  an  effusion  into  the  synovial 
pouch  usually  coexists. 

The  chronic  variety  grows  out  of  the  acute  form  and  presents  simi- 
lar signs,  but  to  a  lesser  degree,  notably  as  to  freedom  from  local  heat 
and  extreme  tenderness  or  pain ;  crepitus  is  generally  elicited  and  it  may 
be  audible.  The  peri-articular  soft  parts  are  generally  more  rigid  than 
normal  and  there  is  a  general  feeling  of  thickening;  measurement  may 
demonstrate  an  increase  from  ^  inch  upward.  Less  enlargement  than 
this  minimum  may  be  a  normal  variant  due  to  age,  physique,  occupa- 
tion, and  th,e  natural  effect  of  usage,  as  between  a  right  or  left  Umb.  If 
the  enlargement  is  to  be  regarded  as  normal  there  is  likely  to  be  similar 
variation  in  the  adjacent  musculature.  Many  of  these  chronic  cases, 
especially  if  recurrent,  show  marked  limitation  of  motion  due  to  ad- 
hesions in  or  about  the  joint;  muscular  or  ligamentous  contractions 
may  coincidently  or  independently  exist.  Limitation  of  motion 
usually  means  atrophy  of  muscles  even  though  the  articular  parts  are 
enlarged.  Knobbed  irregularities  about  a  joint  indicate  an  ancient 
process  as  a  rule.    A  chronic  synovitis  may  coexist. 

The  purulent  form  (septic  arthritis)  may  be  a  primary  process 
following  joint  puncture  (as  by  wound  or  bullet);  generally  it  is  a 
secondary  manifestation  of  an  adjacent  or  distant  pus  focus.  The  first 
evidence  may  be  a  chill  followed  by  fever,  and  soon  follow  the  local 
signs  of  synovitis,  except  that  the  effusion  usually  exceeds  the  synovial 
pouch  limits.  Local  heat,  pain,  redness,  and  fluctuation,  with  marked 
loss  of  function  are  quite  prominent,  and  atrophy  of  adjacent  muscles 
is  usually  an  early  manifestation.  The  constitutional  signs  of  sepsis 
(fever,  increased  pulse,  chills,  sweats,  prostration)  may  be  mild  or 
severe,  depending  upon  the  invading  organism  and  the  extent  of  in- 
volvement. Staphylococcus  infection  is  the  rule,  and  this  may  run  a 
relatively  slow  course.  Streptococcus  infection  is  the  exception,  and 
runs  a  more  rapid  course.  The  gonococcus  and  the  bacillus  of  tuber- 
culosis, influenza,  and  t>'phoid  are  frequent  originators. 

Course  and  Prognosis.— The  acute  form  tends  to  get  well  speedily 
and  may  leave  no  remnants.  The  chronic  form  may  be  slow  and  usu- 
ally results  in  some  demonstrable  thickening,  crepitus,  adheaons, 
contractures,  and  occasionally  atrophy.    All  these  may  exist  to  a  con- 


INJURIES  OF  THE  JOINTS 


US 


lerable  degree  without  producing  disability.  The  purulent  form  is 
rious  and  generally  results  in  a  damaged  joint  with  more  or  less  dis- 
ability. Treatment  modifies  the  outlook;  and  freedom  from  consti- 
tutional disease  or  infection  often  is  a  determining  factor,  as  between 
a  subsequent  perfect  and  imperfect  articulation. 

Treatment.—  Acute  Arthritis.— 'Vhv  indications  aim  to  provide  (t) 
rest  and  immobilization;  (2)  restoration  of  function. 

'I'he  first  is  attained  by  putting  the  joint  at  rest  in  a  position  to  con- 
serve the  greatest  function  in  the  event  of  adhesions  or  ankylosis. 
The  average  case  can  be  first  treated  by  encircling  the  joint  with  cold 
moist  gauze  compresses  wrung  out  of  water,  saline  solution,  lead  and 
opium,  or  50  per  cent,  alcohol.  The  limb  is  then  elevated  and  held 
immobile  by  soil  bamiages  or  a  light  removable  splint,  extension  being 
provided  to  keep  the  joint  surfaces  apart.  To  those  who  cannot  stand 
cold,  heat  may  be  used  after  the  same  manner.  Some  cases  respond 
well  to  extension  and  the  use  of  an  ice-  or  hot-water  bag  alone.  ,'\fter 
a  time  the  local  signs  permit  the  use  of  gentle  massage  once  daily,  the 
joint  afterward  being  wrapped  in  compresses  wrung  out  of  any  of  the 
above-named  lotions.  As  soon  as  pain  on  massage  lessens,  some 
pas>sive  motion  is  used,  and  later  active  motion  is  increasingly  allowed. 
At  this  stage  immobilization  in  an  adhesive  plaster  dressing  or  a  light 
starch  or  plasler-of-Paris  cast  is  agreeable.  Such  an  immobilizing 
dressing  should  not  be  left  unadjusted  longer  than  a  week,  and  pref- 
erably should  be  of  a  removable  t>'pe  to  allow  early  m;issage.  Some 
support  must  be  pven  the  joint  until  such  time  as  moderate  motion 
does  not  cause  pain  or  swelling.  Adhesions  rarely  form  under  early 
massage  and  passive  motion;  if  they  do  occur,  the  methods  mentioned 
below  will  aid  in  further  restoring  joint  action. 

Chronic  arthritis  being  generally  the  outgrowth  of  the  acute  variety 
has  to  some  extent  the  same  treatment,  especially  if  of  the  recurrent 
type.  The  main  element  is  to  prevent  adhesions  and  undue  atrophy; 
particular  attention  must  be  given  extensor  muscles,  as  they  deteriorate 
faster  than  the  flexors.  Ichthyol  ointment  (10  to  50  per  cent.)  applied 
liberally  on  gauze  is  efTeclive;  iodin  ointment  (10  per  cent.)  or  un- 
guentum  hydrarg,vri  ammoniaci  are  also  serviceable.  Alternate  douch- 
ing with  hoi  and  cold  water,  followed  by  massage,  is  of  prime  value. 
Gradually  increasing  passive  and  active  movements  are  to  be  urged. 
In  the  interval  between  treatments  a  splint  or  other  retaining  appara- 
tus will  be  needed,  and  the  limb  must  be  kept  in  a  position  insuring 
greatest  usefulness  in  the  event  of  ankylosis.  Baking,  mechano- 
massage,  vibration,  and  electricity  nil  play  a  useful  r&le.     In  aii  forms 
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of  arthritis  the  systemic  treatment  must  not  be  forgotten,  and  a  suit- 
able dietetic  and  hygienic  regimen  will  be  helpful.  In  ibc  rheumatic 
iiad  gouty  much  benetit  will  be  derived  from  some  such  combination 
as: 

I).    Knli  todidi .      .  )^.  v; 

Via.  a)ltli.  rati-  fl.  njv— xx; 

Syr.  saraarp,  ci>. 

Aqua  .  ...  (IJ  q.  s.  3j.— M. 

Sig. — One  dram  three  or  four  Iiiae<  a  day  in  water. 


After  pain  and  swelling  have  abated,  an  adhesive  plaster.  linen  or  ml 
ber  or  wuven  bandage  will  be  a  comfort  until  joint  strength  is  restored. 
This  dressing  can  be  removed  at  night. 

Purulent  {septic)  tirihritis  must  be  treated  actively  by  (1)  exten- 
sion, (2)  incision,  and  (3)  drainage.  The  incision  should  be  made  on 
a  lateral  dependent  side  of  the  joint,  and  in  the  majority  of  casoii  a 
general  anesthetic  will  be  necessary.  The  sites  of  incision  for  the  main 
joints  are  indicated  by  the  diagram.  After  the  joint  has  been  emptied 
by  pressure  a  normal  saline  irrigation  may  be  used  to  Ilush  out  the 
ca\'ity :  if  the  exit  is  not  sufficient,  a  jjarallel  incision  will  afford  through- 
and-through  escape  of  the  fluid,  but  no  irrigation  should  be  made 
unless  there  is  a  free  vent.  Draitui^c  should  be  free  and  by  rubber 
(gutta-percha)  tissue  or  fenestrated  rubber  tubing.  If  still  the  cflfusion 
has  not  a  free  outlet,  further  incisions  must  be  made,  and  these  are 
generally  provided  by  enlarging  the  original  incisions  or  by  additional 
incisions  to  drain  puspuckeLs  or  hidden  parts  of  the  joint.  Despite 
these,  it  may  be  necessary  occasionally  to  lay  the  joint  open  and  irri- 
gate it  with  evcr>-  part  in  full  view  and  Uien  to  drain  with  the  joint 
held  widely  apart  (Fig.  59  shows  this  form  of  drainage  in  the  knee- 
joint  obtained  by  a  semicircular  incision  below  the  patella--Mayo's 
method).  Such  a  procetlure  may  prevent  excision  or  amputation.  If 
the  process  does  not  yet  abate,  excision  or  amputation  must  be  enter- 
tained, and  the  wisdom  of  either  will  depend  in  great  part  on  the 
general  condition  of  the  pat  ient ;  it  is  a  hazardous  alternative,  but  often 
saves  life  when  all  else  has  failed.  In  some  cases  the  method  of  as- 
pirating the  pus  via  nee<llc  and  the  injection  of  some  antiseptic  is  of 
value — the  so-called  "aspiration  and  injection''  method.  In  this  pro- 
cedure the  available  pus  is  withdrawn,  and  then  from  a  few  drams  to 
an  ounce  or  more  of  the  chosen  antiseptic  is  introduced  via  the  same 
nce<Ile.  and  then  the  needle  is  wilh<lr;Lwn  an<l  the  part  is  encaseil  in 
gauze  and  cotton  and  an  extension  splint  is  applied.  A  serous  effusion 
generally  follows,  lasting  a  few  days,  and  then  the  inBammatioa  begins 
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to  subside  if  the  treatment  is  efiective.  Renewed  aspiration  and  in- 
jection may  follow  if  indicated.  Two  per  Lcni.  formalin  in  glycerin 
(prepared  twenty-four  hours  in  advance)  is  strongly  recommended  by 
the  late  John  6.  Murphy  and  others.  lodin  or  carbolic  (i  :  20)  are 
lalso  used. 

After  the  acute  manifestations  subside,  adhesions,  atrophy,  and 
disability  .ire  to  be  ovrrcome  by  the  methods  named  in  the  forcp;oing. 
Joint  damage  is  generally  severe  after  purulent  invasion  and  ankylosis 
is  apt  to  occur,  especially  if  the  joint  surfaces  arc  not  kept  apart  by 
extension. 


i. 


»' 


Fin-  OS.— Pwierior  %-icw  of  the  rishi  elbow,  showlnn  the  location  nnd  dim  lion  of  the 
iwu  kMigjtudina]  iociskms,  oiic  <>n  the  railial  and  unc  on  the  iiltiuc  »idc  of  ihc  ulccTanun 
(Murphy *s  Clinics). 

Arthroplasty}-  The  following  series  of  illustrations  (Figs.  95-102) 
show  the  stciM  in  the  late  Ur.  John  B.  Murphy's  method  of  arthro- 
plasty of  the  elbtiw  for  complete  bony  ankylosis  between  the  humerus 
and  ulna  in  a  jHisitiun  uf  complete  extension. 

'  The  loUowing  illt»ttation«  (Figs,  qs-i  18).  with  dcacripliv*  lejcetid*.  weie  Ufccn  from 
tbc  CSrao  ol  John  B.  Murphy,  Vot.  III.,  Nos.  4  «nd  5. 


Mm 


148 


TRAUMATIC   SUKGERV 


■'*"» 


*-v3 


Fig.  q6. — Ex|xwun:  of  thr    -ip  ;i''  .iih-  ji>ini  frnm  the  ndial  ;w»Mt»im<o( 

the  humenis.  radius  and  ulnii  an   in<li  .it<-'l  t>j  il-ittcd  linn.     Noic  1  1     non  in  whif b 

Uic  curh'ttl  ctiiHcl  i»  a)k|ilic(i  to  >epanite  the  bonea  on  the  nulial  tide  of  the  joint.  N'otc 
aisa  that  the  curs-c  of  the  f  hiscl  elected  tm  the  dinsion  wrresponds  CJtactly  to  the  normal 
c  un-e  of  the  articuhr  surface  of  tJieelbow-juint.  ibiu  nprodudnit  in  the  ariifiual  joiat  the 
exact  contuur  of  the  original  (Murphy's  Clinics). 
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^S-  97- — ^Exposure  of  ihe  ulnar  nenc  and  capsule  of  the  joint   from   the  ulnar  tide 

{Murphy's  ClLnia). 


Fig-  io6.^The  Un^  ROUKC  i»  being  driven  bclwun  the  hoid  of  Die  fcmui  and  the 

acetabulum  to  divide  the  bony  ankylosis  between  the  two.     Xotc  thnt  a  iidukc  hat  been 

l^iclecicd  li)e  curve  of  which  (tlr-  ihenormalcurveuf  the  bead  uf  lie  femur  and  theantabu- 

l  Itnn,  so  ihal  ibc  minimum  ammint  of  reshaping  is  necessary  after  the  dn'ibion  of  Uie  anky- 

,k»b<Murph>-'»Clbtcs>. 


V^g.  107. — Reshaping  and  vmniiihini;  the  hnd  a!  the  femur  and  the  acetabular  atviiy 
mUh  Dr.  Murphy'»  end-mill  iini!  reamers.  The  head  of  the  femur  ti  dialocalfd  backward 
(mm  Ihc  acetabulum  precvdinic  ihi»  «tep  of  the  o|)enili(in  (>ltir|ihy'K  Clinics). 
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Fig.  ii8.~Schffnutii-  ;l;,..'.iiii;  -Jt.-i.iii);  ihc  loiiiC  .iml  jntcrior  Hup  relitLions  M  completion 
of  the  opcniion  (MurjJiy's  CUnits). 

SLIPPING   CARTILAGE 

This  refers  to  the  displacements  occurring  in  the  semilunar  car- 
tilages of  Uie  knee;  the  contHlioii  is  also  talltii  "loose  cartilage"  and 
"Hcy's  internal  derangement  of  tie  knee-joint"  (Figs.  119,  120). 
In  this  coiintrj-  it  seems  a  rare  occurrence,  but  it  is  exceedingly  com- 
mon in  England  and  Wales. 

The  internal  cartilage  enjoys  some  motion  normally  and  is  attached 
to  the  internal  lateral  ligament;  but  the  external  cartilage  has  no 
such  arrangement. 

Causes. — Generally  it  follows  a  sudden  twist  or  wrench  of  the  partly 
bent  knee,  the  leg  being  at  the  same  time  slightly  rotated  outward. 
This  causes  strain  on  the  inner  side  of  the  joint,  and  hence  the  internal 
cartilage  is  usually  affected.  It  is  said  that  displacement  on  the  inner 
ade  is  fifteen  to  twenty  times  more  fn-quunt  than  on  the  outer  side. 
Running,  a  false  step  or  jolt,  athletics  (notably  football,  tennis,  and 
hurdling)  are  also  provocative.    Rarely  is  direct  violence  at  fault. 

Symptoms.— At  the  lime  of  receipt  severe  sickening  pain  is  often 
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felt,  the  patient  usually  falls,  and  the  knee  remains  more  or  less  bent 
or  locked,  and  cannot  he  readily  straightened.  If  seen  promptly  a 
marginal  knob  may  be  visible  and  palpable;  if  seen  later,  the  accom- 
panying synovitis  and  local  Lemierncss  may  be  the  only  evidence. 
especially  if  extension  or  manipulation  of  the  joint  has  reduced  the 


Mi 


'  tmrflltft 

Fig.  I  ig.— SemilunftT  rarUkttM  ol  the  knee. 

defoTOiity.    Localized  tenderness  generally  persists  some  time.     In 

all  cases  synovitis  occurs  and  the  primar>-  treatment  practically  re- 
solves itself  into  caring  for  this. 

The  typical  history  is  that  of  a  knee  injury  followed  by  efi^usion 
and  subsequent  attacks  in  which  the  joint  becomes  "locked"  in  a  bent 


Fig.  tao. — ^Varinttcs  of  semilunar  carUJJi^  injury. 

position,  manipulation  being  needed  to  straighten  it.   Each  attack  of 

"locking"  induces  re-effusion,  and  thus  a  recurrent  synovitis  pertains. 

Treatment. — Raluction  is  generally  easy  by  hypcrflcxliin.  pressure, 

and  extension;  In  recurrent  cases  the  patient  will  often  volunteer  to 
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"shake  the  knee  into  place."  In  primary  cases  anesthesia  is  usually 
needed.  The  sjoiovitis  is  treated  after  the  manner  described  for  that 
condition.  Care  must  be  exercised  later  in  bending  the  knee,  and  after 
the  fluid  subsides  an  adhesive  or  other  support  should  be  worn  until 
tenderness  and  laxness  subsides.  In  recurrent  and  chronic  cases  various 
knee-supportere  are  needed  and  much  help  comes  from  building  up 
the  inner  side  of  the  sole  and  heel  of  the  shoes  J  to  J  inch,  so  that  the 
weight  is  shifted  more  to  the  outer  side.  Massage  is  very  valuable. 
"Shaffer's  splint"  and  other  aUied  apparatus  are  too  cumbersome  to 
be  long  used  in  comfort.  If  palliatives  are  inefficient,  operative  re- 
moval of  part  or  all  of  the  cartilage  is  advisable.  The  cartilage  is 
exposed  by  a  vertical  incision  (preferably  after  it  has  been  dislocated), 
and  then  all  or  part  of  it  is  removed  depending  upon  the  extent  to  which 
it  is  fractured,  fragmented,  displaced,  detached,  or  separated.  Gener- 
ally complete  removal  is  the  best  procedure.  The  operation  demands 
the  maximum  of  asepsis  and  often  considerable  dexterity.  Later  an 
immobilizing  spUnt  is  applied  for  two  to  four  weeks,  and  thereafter 
massage  and  increasing  motion  is  provided.  The  outcome  is  usually 
satisfactory. 


CHAPTER    V 

DISLOCATIONS 

Definition. — The  displacement  from  each  other  of  the  articular 
ends  of  bones  entering  into  the  fonnation  of  a  joint. 

Yarieiies.— ^Simple  or  closed  is  the  ordinary  form,  and  in  this  there 
is  no  communicating  break  in  the  skin. 

Compound  or  open  is  the  form  that  communicates  with  the  external 
air  by  means  of  a  wound. 

Complicated  is  one  associated  with  a  fracture  of  adjacent  bones,  or 
one  with  damage  to  neighboring  soft  parts. 

Complete  is  one  in  which  the  articular  surfaces  are  altogether  sep- 
arated or  displaced  so  as  to  touch  only  at  their  edges;  it  is  also  called  a 
luxation. 

Incomplete  is  one  in  which  the  articular  surfaces  are  only  in  part 
separated  or  displaced;  it  is  also  called  a  subluxation.  This  is  a  very 
rare  condition  and  the  best  authorities  doubt  its  occurrence. 

Unreduced  or  ancient  is  one  that  has  not  been  reduced  or  set. 

Recurrent  or  habitual  is  one  that  recurs  on  slight  provocation. 

The  name  of  the  dislocation  is  derived  from  the  bone  furthest  from 
the  joint;  as,  for  example,  in  hip-joint  dislocation,  we  speak  of  dis- 
location of  the  upper  end  of  the  femur,  and  not  of  dislocation  of  the 
pelvis,  or  of  dislocation  of  the  upper  end  of  the  humerus,  and  not  of 
the  glenoid  cavity  of  the  scapula. 

Frequency. — The  shoulder  is  oftenest  affected,  providing  nearly  po 
per  cent,  of  all;  next  in  order  are  the  elbow,  ankle,  knee,  and  wrist  in 
so  far  as  the  main  joints  are  concerned. 

Causes. — Age. — Commonest  in  adult  life;  rare  under  ten  years  of 
age. 

5ex.— Males  more  than  females,  in  the  proportion  of  4  to  i ;  in 
dislocation  of  the  lower  jaw,  however,  the  figures  are  reversed.  Injury 
may  act  by  (a)  direct  violence,  as  by  a  fall  or  blow  imposed  directly  over 
the  joint — a  rare  method ;  (ft)  indirect  violence,  as  by  a  fall  or  blow  trans- 
mitted to  the  joint  from  a  distance — the  commonest  and  ordinary 
method;  (c)  muscular  action,  as  by  a  sudden  muscular  contraction  or 
overstretching  of  muscle — a  rare  method  and  limited  practically 
to  the  lower  jaw,  patella,  and  shoulder. 
163 


Certain  so-called  "loose  jointed"  persons  can  voluntarily  produce 
some  dislocations,  notably  at  the  thumb  and  other  small  joints. 

There  are  certain  so-called  ftathologk,  spontaneous,  and  congeHiltil 
dislocations  that  may  also  be  mentioned  for  completeness  only,  in- 
asmuch as  Lhey  are  non-traumatic  in  origin. 

Pathology. — The  chief  damage  is  to  the  capsuie  of  the  joint,  and 
this  U  alwa>'s  more  or  less  stretched  or  torn.  The  ligametits  ami 
muscUs  may  also  be  stretched  or  torn,  but  to  a  lesser  degree  than  the 
capsule.  The  nerves  and  blood-vessels  may  also  be  involved  cither  by 
tearing  or  pressure,  and  may  give  respective  manifestations  at  once  or 
later.  The  bone  may  be  fractured  and  the  cartilage  may  be  separdte<l 
or  displaced,  Synmiiis  is  a  regular  accompaniment  to  some  degree 
at  least. 

Symptoms.— These  are  (a)  subjective  and  (b)  objective,  ia)  Suh- 
jeclhe  symptoms  relate  to  the  iuslory  uf  injury  (direct,  indirect,  or 
muscular  violence)  followed  by  pahi  and  disahiiity.  Pain  will  depend 
on  the  location  of  the  lesion,  the  manner  of  its  receipt,  and  upon  tlie 
individual.  Disability  will  be  tompk-te  and  immediate  in  certain  dis- 
locations and  indi\iduaU  and  less  marked  in  other  cases  and  persons. 
In  many  complete  dislocations  of  main  joints,  pain  will  he  great  enough 
to  impair  or  prevent  function,  and  the  di.sability  will  depend  thereon 
and  also  upon  the  attendant  deformity.  Many  patients  will  also 
recognize  and  complain  of  deformity,  either  due  to  the  swelling  or  the 
dbtortioD.  (6)  Objective  symptoms  are  often  so  apparent  and  pathog- 
nomonic that  the  diagnosis  is  made  at  once. 

Inspection  discloses: 

(a)  Deformity,  as  shown  by  swelling  or  the  reverse,  and  by  mal- 
alignment in  the  contour  or  axis  of  the  joint  or  limb,  (b)  Discoloration 
in  the  form  of  ecchymosis,  often  extensive  and  at  a  distance  from  the 
joint.  This  appears  generally  within  an  hour  and  may  last  month.s; 
in  direct  violence  forms  it  comes  on  earlier  and  leaves  sooner  than  in 
other  forms. 

Palpation  discloses  an  abnormal  prominence  and  the  reverse 
about  the  contour  of  the  joint,  and  tenderness  and  tension  of  the  mus- 
cles and  tendons  adjacent.     Crepitus  may  exist  if  cfTusion  is  present - 

Motion  discloses  limited  action,  both  actively  and  passively,  with 
elidtation  of  pain  anti  spasm  of  muscle  and  tension  of  tendons. 

ifeasvrement  discloses  shortening  in  the  vertical  and  increase  in 
the  transverse  axis  of  the  limb. 

X'Ray,  fluoroscope,  or  radiograph  discloses  the  actual  condition; 
loo  much  reliance  cannot  be  placed  on  the  former  alone. 
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Main  diagnostic  reliance  Is  to  be  placed  on  deformity  (visible  or 
[>alpahle'>  and  lessened  active  and  passive  motion. 

Tteatment.^The  indicalions  are  lo  (i)  reduce  or  set;  (2)  immobilize 
or  retain. 

(1)  Reduction  is  to  be  done  at  once,  bearing  in  mind  thai  the  articu- 
lar end  of  the  bone  must  be  made  to  rcium  in  a  reverse  manner  the 
route  through  which  it  has  esca])ed  from  its  normal  habitat.  This 
Diakes  manipulation  the  key  to  treatment,  and  ha*  resulted  in  the 
abandonment  of  (orcible  methods  with  or  without  special  complicated 
apparatus.  In  muscular  pcrstins,  in  the  limid  or  resistant,  an  anes- 
thetic is  given  to  the  degree  of  muscular  rela.\ation  advisable.  Chlo- 
roform should  never  be  used  for  this  purpose,  because  a  dislocated  or 
fractured  bone  seems  to  lessen  resistance  to  this  drug,  even  as  preg- 
nancy confers  immunity  upon  it.  As  will  be  shown  later,  there  are 
several  means  aside  from  anesthesia  of  inducing  muscular  relaxation, 
and  these  maybe  tried  first  if  desired-  Under  no  circumstances  must 
undue  force  be  liscd,  and  the  physician  will  do  well  to  first  a.scertain 
if  any  nen'e  damage  exists,  lest  his  manipulation  is  later  accused  of 
causing  some  neural  or  cJrculatorj'  damage:  this  applies  especially  to 
shoulder  dislocations,  WTicn  the  part  is  set.  audible  notice  thereof  is 
uften  apparent;  proof  positive  is  given  by  the  increased  range  of 
motion  that  approaches  or  equals  the  normal.  Under  anesthesia  the 
muscles  will  relax,  but  the  tendons  will  remain  tense  until  reduction. 

(3)  Imtnohilizalion  need  not  be  as  complete  or  prolonged  as  in  frac- 
tures, and  all  that  is  necessary-  is  a  sling,  bandage,  or  light  plaster-of- 
Paris  dresfung,  lo  be  worn  not  longer  than  ten  days  or  two  weeks. 
Thereafter  it  is  removed,  and  massage  twice  daily  for  ten  lo  thirty 
minutes  b  given  for  a  week.  The  following  week  passive  motion  is 
added,  and  in  the  succeeding  week  active  use  is  allowed.  Under  this 
plan  restrictive  adlicsions  are  not  likely  to  form;  if  they  do  arise,  they 
are  combated  by  the  methods  named  in  discussing  synovitis  and 
arthritis.  In  compound  dislocation  the  wound  is  disinfected  by  tincture 
of  ioilin,  used  plentifully  on  as  dr>'  a  surface  as  possible,  so  that  the 
maximum  of  penetration  may  result.  No  hesitancj-  need  arise  about 
pouring  or  injecting  the  iodin  into  and  about  the  wound  and  actually 
6ooding  the  part  with  this  drug.  In  practice  this  method  has  proved 
most  satisfactory  to  me,  and  it  is  infinitely  superior  to  the  usual 


FS^  lit-us- — SVtutnua,  "the  joint  ttirDwrr,"as5UininK  various  cUslooiUoR^  of  tlic 
shoulder'  and  litp-JoinU.  Ttus  nan  is  well  knuwn  as  a  clinical  exhibit,  nnd  has  api)r.ir«l 
raiuiy  Umce  «l  the  author's  Poet-Gniduatc  Hospital  fracture  rlinir.  Kadingraphii  of 
Bomc  of  thcu  "dislocations"  indicate  that  there  is,  in  reality,  no  iruc  bony  sepaTatioIl. 
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scrubbing  method.  Oil  or  grease  can  be  removed  by  turpentine,  kero- 
sene, olive  oil,  or  gasolene.  U  ihc  skin  is  ragged  or  undermined,  or  if 
torn  fascia,  muscle,  or  oLher  soft  parts  protrude,  it  is  wiser  to  enlarge 
the  external  opening  and  then  to  re-iodinize  any  fresh  areas  thus  ex- 
posed. Suturing  of  soft  parts  is  unwise  except  in  very  lai^c  open- 
ings; if  done  at  all,  the  parts  must  be  loosely  coapted  only.  Drainagt 
shotild  always  be  employed;  gutta-percha  tissue  folded  or  twisted  acts 
well,  either  plain  or  in  the  form  of  a  "cigarette  drain."  Rubber  tubing 
with  a  strand  of  gau/x-  passed  through  the  lumen  of  the  tube  is  also 
efficient.  Gauze  drains  soon  act  as  plugs  and  fail  of  their  purpose. 
During  the  reductive  manipulation  of  the  dislocation,  the  wound  is 
suitably  protcctcfl  by  slerik-  gauze  and  a  bandage  or  adhesive  straps, 
and  later  a  fmal  drc-ssing  is  reapplied.  At  the  end  of  twenty-four  to 
forty-eight  hours  the  drain  may  be  shortened  or  wholly  removed  if  the 
wound  shows  no  agns  of  infection  and  if  the  secretion  is  only  serous 
in  t}^^.  The  wound  edges  may  then  with  safety  be  further  coapted 
by  straps  of  sterile  adhesive  plaster;  these  can  be  readily  improvised 
by  healing  "Z.  O."  adhesive  overall  alcohol  or  other  flame.  If  infec- 
tion ixcurs,  treatment  is  given  in  acconlancc  with  that  stated  in  dis- 
cussing Infected  Wounds.  Complications  arising  demand  appropriate 
treatment  depending  upon  their  nature. 

If  Jraclure  dislocation  e.visls  it  will  often  be  impossible  to  correct 
both  conditions  without  o|}cn  operation;  even  then  reduction  may  be 
very  difficult.  Trial  should  be  made  under  anesthesia  first,  and  if  this 
fails,  actual  inspection  through  an  incision  is  called  (or  at  once. 

Xerve  involvement  may  he  due  to  the  Initial  dislocation,  to  the 
manipulation  leading  to  adjustment,  or  to  pressure  from  the  dressings. 
As  previously  stated.  It  is  very  important  to  recognize  such  a  corapUca- 
tion  to  forestall  unjust  criticism.  Treatment  lor  neuritis  is  accorded 
abng  the  lines  indicated  in  discussing  Injuries  lu  N'er\'cs. 

Blood-vessel  involvement  likewise  may  be  an  incident  of  the  dislo- 
cation or  of  the  reduction  or  treatment.  Immediate  recognition  is 
essential,  so  that  prompt  Incision  may  be  made  to  pre\'ent  exten.si\'e 
bleeding  that  may  prove  disabling,  if  not  fatal. 

Prognosis. -With  prompt  recognition  and  treatment  the  outlook 
is  good  and  functional  return  w  the  rule.  This  is  notably  true  if 
early  massage  and  use  is  insisted  upon,  as  disability  is  directly  pro- 
poriionale  to  the  extent  of  perl-  and  intra-artirular  adhesions.  If  the 
latter  are  kept  from  forming  by  joint  activity,  (unction  is  measurably 
restored  when  the  rent  in  the  capsule  is  heided  and  the  stretched  liga- 
ments return  to  the  normal;  even  in  large  joints  this  ordinarily  occurs 
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SPECIAL  DlSLOCATIOnS 

I'pper  Estrtmiiy. 

l,mL-er  Extremity. 

Lower  iaw. 

Hip. 

Clavidc. 

Sarro-Ulac. 

Riho. 

Coccy*. 

ShouUer 

Knee. 

VXhrm. 

Ankk. 

Wrist. 

Toes. 

FiDgcn. 

Spiitr. 

within  a  few  weeks.  The  outcome  is  not  dependent  (iiri-clly  upon  the 
didocation,  but  ujjon  thu  intra-  and  extra-articular  (uifwsians  thai  form 
after  reduction;  this  means  thai  success  in  treatment  depends  upon 
carlj'  reduction  and  early  use. 

I*  LOWER   JAW 

I  Definition. — Separation  of  the  condyle  at  the  glenoid  cavity  (Fig. 

'57). 
I  Causes. — Blows  or  (alls  upon  the  chin  are  les.»i  common  sources  of 

origin  than  bughing  or  yawning  or  attempts  at  chewing  big  morsels. 
I      It  is  vcrv  rare  in  the  young  because  of  lack  of  de\-clopmenl  of  the 


I 


Fig.  i36.^t>talocalioD  of  lower  law:  u.  Exicmal  appearance;  h,  trlcmal  a|ip<;iiniiice. 


articular  eminence  in  front  of  the  condyle;  it  is  more  frequent  in 
women  because  the  condyle  is  smaller  and  has  greater  mobility. 

Varieties.  -( I )  rOTii-tirJ.  generally  unilateral-  the  commonest  form; 
(x)  backward,  rare  and  associated  nearly  alwa>'s  with  fracture;  (3) 
outward,  clinical  curiosity  and  only  4  cases  are  recorded;  (4)  upward. 
only  I  case  on  record.     Bilateral  forms  are  verj^  rare  TFigs.  137,  13S). 
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Treatment.^ For  reduction:  (i)  Wrap  thumb  in  gauze  or  handker- 
chief and  press  down  and  back  on  rear  molars  of  lower  jaw  lu  disen- 
gage condyle,  and  at  the  same  IJme  use  remaining  lingers  to  lift  up  tJie 
point  of  the  jaw;  it  goes  back  usually  with  a  click  or  snap  and  Ihc  sur- 
fteon's  fingers  may  be  caught;  fa)  insert  cork  or  cylinder  of  wood  be- 
tween molars  and  press  point  of  Jaw  upward;  (3)  in  old  or  resistant 
cases  anesthesia  or  cutting  operation  may  be  needed;  latter  may  re- 
quire removal  of  condyle  (Fig.  139). 

ImmobHizhig.  -Apply  Barton's  or  other  restraining  bandage  for 
two  weeks  and  use  liquid  foods  only.  Stationers'  or  other  ^vide  rub- 
ber bands  often  act  splendidly.  In.'ust  on  caution  in  opening  or  shut- 
ling  the  jaw  for  several  weeks.  Pain  will  be  felt  at  angles  of  jaw  for 
some  time,  but  this  and  the  local  swelling  gradually  subside.     Many 


Fig.  i.w.^Tbree  methods  of  redwing  dUlocaiion  of  lower  jaw:  a,  Thiunb  pressuie 
downward  at  molan.  the  other  lingcre  lifting  upward  anr]  furwnrd;  b,  palm  pressure  down* 
vnuil  aiul  backwanl;  r,  gaiuic-covcrcd  thumb  ax  linf;  a«  in  the  fint  method. 

patients  say  they  get  along  just  as  well  witliout  any  dressing  what- 
ever. 

ResuUs. — Recovery  without  deformity  or  disability  is  the  rule. 
Working  disability  period  two  to  four  weeks. 


CLAVICLE  DISLOCATIONS 

Separation  may  occur  at  the  acromiocla\'icular  (outrr  end)  or  ster- 
noclavicular (inner  end)  joint  (Figs.  140-143). 

Varieties. — The  aeroniial  or  oul^r  end  is  oftenest  dislocated;  this 
can  occur  in  three  directions:  (i)  upward  or  supra-acromial  (usual 
form);  {i)  downward  and  forward,  or  subcoracoid  (rare);  (3)  down- 
ward and  backward,  or  subacromial  (very  rare). 
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The  sternal  or  inner  end  can  be  displaced  in  three  directions  also: 
(i)  Forward  (usual  fonn);  (2)  upward  (rare);  (3)  backward  {ver}' 
rare). 


Fig.  140. — Dislocation  of  the  outer  end  of  the  clav- 
icle (acromioclavicular  form). 


Fig.  141. — Same  as  Fig.  140, 
showing  bony  deformity. 


Causes. — Both  varieties  follow  indirect  violence  almost  without 
exception,  and  generally  a  fall  on  the  shoulder  or  outstretched  hand  or 
elbow  is  at  fault.  A  blow  over  the  joint  or  a  crushing  of  the  upper 
part  of  chest  may  rarely  be  productive.  They  also  occur  as  an  ac- 
companiment of  severe  crushing  injuries  of  the  thorax  or  shoulder- 


Fig.  142. — Dislocation  of  the  inner  end  of  the  clav- 
icle (sternoclavicular  form). 


Fig.    143. — Same    as    Fig.    14a, 
showing  bony  deformity. 


girdle,  usually  in  association  with  fractures  of  adjacent  bones.  Efforts 
at  manipulation  of  a  stiff  shoulder  exceptionally  are  also  productive. 
Symptoms.— fnspectiojt. — Swelling  over  articulation  (depression  in 
the  rarer  forms);  change  in  contour  of  upper  chest  or  shoulder;  arm 
held  stiffly;  ecchymosis  usual. 
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Paipatmi. — Articular  end  abnormally  prominent  and  movable,  and 
it  can  be  replaced  but  not  retained  by  manipulation.  Pain  on  pressure; 
joint  crepiius  rarely. 

Motum  of  shoulder  and  arm  impaired;  reapiralurj-  efforts  cau- 
tiously made. 

TTeAtmeat.— Reduction  is  easily  made  b)-  pressure  o^er  llie  joint 
from  in  front;  or  by  drawing  shoulde^^  shar{>ly  backward  and  upward; 
practically  the  same  maneuver  as  in  setting  a  broken  clavicle. 

Immobilizing  is  more  diiTicult,  and  it  is  rarely  efficient  enough  to 
wholly  prevent  some  enlargement.  It  is  maintained  by  (i)  a  small 
pad  of  several  fokls  of  gauze  over  the  joint,  held  there  by  criss-crossed 
straps  of  adhesive,  and  the  arm  is  then  held  back  by  a  shoulder  spira 


Fijt.    144.— .Whcsivc     5tni[>pinK     ftir 
sicmodavicular   dislocation  of   the   dav 
icic.     Doited  lines  indicate  arspping  foT 
AcmmioclAVHuIftf  (lUlo(-iiti(in  o(  the  cUv- 


Fig.  141;. — DuubLe  fttioulder  itpica  for 
injuiy  to  sternal  or  ncramukl  end  of  clav- 
icle. 


bandage.  (2)  A  modified  Sayre's  dressing  is  comfortable  and  probably 
acts  as  well  as  anything.  Figures  144  and  1 45  show  adequate  dressings. 
A  pad  in  the  axilla  may  be  an  aid  in  the  acromial  form.  The  dressing 
is  worn  for  two  to  four  weeks,  some  massage  being  given  after  ten  days 
to  prevent  adhesive  ankylosis  of  shoulder.  Elevation  of  shoulder 
and  similar  motions  should  be  interdicted  for  two  or  three  months  to 
pr^-ent  recurrent  or  habitual  disloealian,  which  is  not  uncommon.  In 
women,  a  prone  position  with  a  sand-bag  or  other  weight  over  the 
JMnt  for  ten  days  or  a  fortnight  offers  the  best  prospect  of  freedom  from 
deformity.  Open  operation  designed  to  suture  or  remove  the  offend- 
ing articular  end  should  be  reserved  for  that  class  of  cases  in  which 
disability  results  from  pressure  or  loss  of  shoulder- joint  power,  but 
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this  is  a  very  rare  sequence;  Some  cases  may  well  be  treated  by.  the 
"abduction  method"  advised  by  the  author  for  the  treatment  of  some 
forms  of  fractured  clavicle. 

Prognosis.— Some  persisting  deformity  is  the  rule,  with  increase  of 
motion  and  partial  redislocation  of  the  joint.  Disabihty,  even  in  the 
presence  of  a  complete  unreduced  dislocation,  is  rare,  owing  to  the 
anchoring  afforded  the  joint  and  the  whole  clavicle  by  opposing 
muscles.    Working  disability  period  averages  two  to  ten  weeks. 

RIB  DISLOCATION 

Separation  of  a  rib  may  occur  at  the  anterior  (sternal)  or  pos- 
terior (vertebra!)  attachment. 

Varieties. — At  the  sternal  end  the  displacement  can  be:  (i)  For- 
ward; usual  form;  (2)  backward;  rare;  (3)  vertical;  very  rare.  In  the 
eighth,  ninth,  and  tenth  rib  the  foregoing  varieties  occur  at  the  costo- 
chondral  junction.  The  fifth  to  the  ninth  ribs  are  oftenest  involved; 
the  sixth  and  seventh  most  commonly.  At  the  vertebral  end  displace- 
ment is  exceedingly  rare  and  generally  occurs  with  a  fracture  of  an 
articular  process  of  a  vertebra. 

Causes. — Ordinarily  this  is  due  to  indirect  violence,  as  by  a  fall, 
squeeze,  or  blow  on  the  side  of  the  chest,  so  that  the  main  strain  is 
transmitted  to  the  attached  ends,  and  the  sternal  articulation,  being 
less  firm,  gives  way.  Direct  violence,  as  by  a  blow,  is  scarcely  ever 
at  fault. 

Symptoms. — Inspection:  Knobbed  swelling  (or  a  depression)  at 
the  articulation;  local  sweUing  and  ecchymosis  sometimes.  Palpa- 
tion: Irregularity  and  motility  are  found;  crepitus  sometimes;  pain. 
Motion:  Free,  and  the  deformity  is  generally  reducible. 

Treatment. — Reduction  by  pressure,  deep  breathing,  straining,  or 
coughing  can  generally  be  accomplished.  Immobilization  maintained 
by  a  3-inch  strap  of  adhesive  passing  over  the  dislocation  from  the 
middle  of  the  back  to  beyond  the  center  of  chest;  a  second  strap  may 
overlap  this  i  inch  if  needed.  A  pad  of  folded  gauze  over  the  articu- 
lation will  afford  more  direct  pressure  if  required.  This  is  replaced 
after  it  gets  loose  (three  to  fourteen  days)  and  some  form  of  pressure 
is  maintained  three  to  four  weeks.  In  that  type  associated  with  decit^ed 
depression  ("caving  in"),  open  operation  and  elevation  with  suture  or 
pinning  may  be  necessary,  but  only  if  respiration  is  embarrassed  or 
contour  is  much  affected.  Complications:  Pleurisy  rare;  pimcture  of 
lung  never  occurs  unless  fracture  or  associated  injury  exists. 

Restdts. — Deformity  may  persist;  generally  it  tends  to  grow  less 
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in  time  and  is  non-disabling.    Pain  on  motion  and  weather  changes 
subside  usually  after  a  few  months. 

Working  dbiability  period  averages  three  to  six  weeks. 

SHOULDER   DISLOCATION 

This  refers  to  the  displacement  of  the  head  of  the  humerus  from 
the  glenoid  cavity.  Over  50  per  cent,  of  all  dislocations  occur  in  this 
joint  (Fig.  146). 

Anatomic  Landmarks.— (i)  Acromion  f>rocess,  especially  the  tip,  is 
promineot  enough  to  be  ordinarily  viyble,  and  it  can  always  be  pal- 
pated even  in  a  fat  subject;  (2)  coracoid  process,  less  likely  tn  be  iclt 
in  the  presence  of  swelling  or  eCfusion ;  (3)  head  oj  humerus,  visible  often, 


Fig.  146. — Shoulder  contours:  a,  Nonmil  rounding:  b,  de[}r»!Uon  in  fractures  of  tlie  upper 
arm;  c,  dhlocntion  deformity. 

and  palpable  either  from  summit  of  shoulder  or  by  deep  pressure  in 
the  cavity  of  the  axilla;  (4)  spur  on  damcle  is  occasionally  enough  de- 
veloped to  he  apparent  (Fig-  147). 

Varieties.— Many  are  given,  but  the  following  six  are  clinical  more 
than  academic:  (i)  Anterior  01  forward:  (a)  subcoracotd — commonest; 
(6)  subchvUuiar^?>ccon6  in  frequency;  (2)  downward:  ia)  suhgUnoid — 
uncommon;  (3)  posterior  or  backward:  (a)  subacromial;  (b)  subspinous 
(both  rare);  (4)  upward:  {a)  supra gkttoid^dinkal  curiosity. 

Causes. — Direct  violence,  as  by  a  fall  or  blow  directly  upon  the  sum- 
mit of  the  shoulder,  is  a  common  cause.  Indirect  violence.  Iran^niilted 
from  a  fall  or  blow  on  the  elbow  or  hand,  the  arm  being  abducted  at 
the  time  of  the  injurj'.  Musatlar  violence,  as  in  wrestling,  throwing 
weights  or  a  ball,  and  in  te-stsof  strength,  accompanied  by  much  ten- 
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tuberosity  of  the  humerus  (Fig.  14S).  The  vessels  in  the  axilla. 
vascular  and  neural,  occasionally  arc  also  involved.  The  circumflex 
nerve  is  most  often  affected*  although  the  whole  brachial  plexus  some- 
times suffers  from  stretching  and  occasionally  from  tearing.  It  is 
often  questionable  whether  damage  to  vessels  occurred  from  the  in- 
jury or  was  due  loefTortsat  reduction;  frequently  It  is  due  to  the  lat- 
ter or  accompanies  old  or  unreduced  dislocations. 

Symptoms. — The  following  general  schema  of  signs  is  applicable 
here  and  in  aii  dislocations. 

/fw^cfion.-  Defonnity.  disability,  discoloration.  Deformity:  As 
seen  in  the  attitude  of  patient  and  limb;  swelling.  Disahilily:  Func- 
tion limited  or  abolished.  Discoloration:  Depends  on  when  the 
patient  b;  seen. 


\5 


V\g.  149. — SubconcoM  dbWation  of  the  shoulder. 


Fig.  150.— Same  as  Fig.  149, 
tthowing  bony  deformity. 


Palpation — Head  of  bone  out  of  place;  pain  on  pressure  and  mo- 
tion; crepitation  fsometimes  unreliable);  motion  limited  along  normal 
axes- 

Measurcmctit. — Length  of  limb  and  joint  diameter  increased  (Figs. 

149.  150)- 

The  other  signs  depend  on  the  variety  of  dislocation,  but  the 
subroracoid  tj'pe  only  will  be  described  in  detail  I>crause  this  is  the 
dislocation  of  the  shoulder  region  and,  indeed,  of  all  other  articulations. 

Suhcoracoid  Symptoms, — Inspection. — (i)  Deformity  of  patient's 
atiitude  as  indicated  by  the  diagram.    The  arm  is  kept  from  the  side. 


TRAUUATIC    SURGESy 


176 

and  often  is  held  upward  by  the  patient's  uninjured  hand,  the  face 
being  tilted  toward  the  damaged  joint  (Fig.  151).  (2)  Swelling  or  ful- 
ness shows  in  the  front  of  the  joint,  witJi  a  hollowness  and  flatness  over 
the  regionof  the  shoulder-cap  at  the  deltoid  area,  and  this  visible  change 
in  joint  contour  tan  often  best  be  noted  by  standing  above  and  behind 
the  seated  patient  and  looking  down  upon  the  shoulders.  (3)  Axis  of 
arm  slants  in  toward  the  middle  line,  so  that  a  line  run  along  the 
lateral  margins  would  strike  well  inside  the  joint.  (4)  Axillary  fold 
level  is  altered.     (5)  Discoloration  from  ccch>Tnosis  ordinarily  does 


Pin? 


FiK-  131.— Double  recurrent  dislocalion  of  shoulder  (ted  unreduced).    PaUent  wu*  an  epi- 
Icplk  wlio  rciuntecily  (liAUK'aic<]  ihe  shouldent  duiins  hU  sdzurcs. 

not  occur  within  the  first  few  days,  and  may  be  quite  extensive  and  take 
weeks  to  wholly  disappear;  but  it  is  present  to  some  degree  in  all  cases. 
Palpation:  ii)  Head  of  the  bone  is  out  of  the  axilla;  it  can  be  lo- 
cated in  front  of  the  joint  close  to  the  coracoid  and  is  felt  to  move 
by  rotating  the  arm.  {2)  Pain  is  manifest  on  pressure  and  manipula- 
tion. (3)  Klbow  and  inner  arm  cannot  be  brought  to  the  side  of  chest, 
and  hence  the  injured  hand  cannot  be  placed  on  opposite  shoulder  with 
the  arm  touching  tlie  side  (Dugas'  test).  (4)  Crepitation  is  unreli- 
able, and  if  present,  comes  from  effusion.  (5)  Function  is  abolished  by 
pain  and  the  false  position.     (6)  The  internal  condyle  lies  in  the 
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axis  as  the  middle  of  the  head  of  the  bone,  and  the  external  cond}'Ie 
in  the  axis  ol  the  greater  tuberosity. 

AfeasuremetU. — (i)  Increase  in  length  between  the  acromion  and 
the  external  condyle;  this  may  be  slight.  (2)  Diameter  of  joint  around 
the  armpit  is  increased.  The  main  diagnostic  signs  are  practically 
visible,  and  chief  reliance  is  to  be  placed  upon  (i)  change  in  attitude  of 
patient,  his  shoulder -summit  and  the  axis  of  his  arm.  and  the  axillary 
fold  level;  (2)  inability  to  maJcc  elbow  touch  side;  (3)  feeling  a  hole 
where  a  lump  ought  to  be, and  vice  versa;  (4)  change  in  the  \'crtical  axis 
of  the  arm — this  is  %  best  single  sign  (Fig.  152). 


Ffg.  151. — Dblocation  (lubcoraroid}  at  the  shoulder. 

Treatment— The  indications  are  to  (i)  reduce  or  set;  (2)  immobilize 
or  retain;  and  (3)  restore /unction. 

To  reduce  or  set.  manipulation  is  the  best  procedure,  and  this  method 
should  be  repeatedly  tried  before  traction  or  pressure  is  resorted  to, 
inasmuch  as  the  latter  is  exceedingly  dangerous  and  relatively  un- 
scientific and  not  mfxlem.  Ordinarily  no  anesthetic  is  needed  in  a  case 
seen  within  twenty-four  hours;  however,  if  the  patient  is  resistant, 
very  muscular,  hypersensitive,  or  where  an  associated  injury  is  sus- 
pected (as  fracture  of  the  surgical  neck),  it  is  then  advisable  to  use  an 
anesthetic.    Chloroform,  in  my  experience,  is  especially  dangerous  in 
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dislocation  and  fracture  cases,  and  this  pen-ersity  is  just  as  inexplic- 
able as  its  safety  in  obstetric  practice.  Nitrous  oxid  is  the  anesthetic 
of  choice  here;  ether  is  the  second  choice,  and  ethyl  chlorid  the  next 
best.  Primary  narcosis  only  Is  needed,  and  the  jxitient  is  ready  for 
the  manipulation  when  he  mixes  up  some  lest  words  when  ordered  to 
pronounce  them;  the  words  "truly  rural"  are  usually  used.  The  same 
preliminary  safeguards  must  be  usc<l  here  as  in  anj-  other  case  sub- 
mitted to  narcosis,  because  the  very  simplicity  and  speed  of  the  opera- 
tion occasionally  leads  to  neglect  of  ordinary  precautions.  Especial 
caution  is  needed  before  aneslhelizing  a  drunken  patient.  The  sooner 
the  reduction,  the  belter. 

The  manipulation  known  as  the  Kocher  method  is  the  best  be- 
cause it  is  safest  and  surest.  The  patient  has  all  the  clothing  removed 
to  the  waist  line  and  is  sealer!  on  a  stool  with  both  forearms  rtsting 
on  the  knees;  Ijing  down  positions  answer  as  well.  The  subject  is 
lol<I  what  you  are  ^ciing  to  do  ami  instructed  not  to  resist,  and  also  to 
forcibly  expire  when  yuu  so  direct,  as  this  somewhat  diverts  and  pre- 
vents muscular  contraction.  In  reducing  a  dislocated  riRht  shoulder 
the  procedure  is  begun  by  allowing  [xUienl's  elbow  at  a  right  angle  to 
rest  in  the  physician's  left  hand,  the  wrist  of  patient  being  loosely 
encircled  by  the  right  hand,  and  the  following  manipulations  are  then 
made  (Figs.  153-156);  (i)  The  elbow  is  brought  as  closely  as  possible 
to  the  patient's  side;  (2)  rotation  outward  is  slowly  begim  by  keeping 
the  elbow  close  to  the  side  ami  graduaUy  IwLsltng  the  arm  outward 
until  the  axis  of  the  forearm  is  the  same  as  the  chest,  or  a  little  back  of 
same.  The  head  of  the  bone  can  be  seen  or  felt  for  both)  to  move 
with  this  procedure,  and  often  it  can  he  felt  to  slip  into  place— this  is 
the  (ssentici  step,  and  it  must  be  done  slowly  and  not  jerkily.  If  the 
head  of  the  bone  does  not  rotate,  stop  at  this  point,  and  repeal  the  en- 
tire procedure  again  anrl  again;  (3)  -with  the  arm  still  rotated  far  out- 
ward, carry  it  forward,  upward,  and  across  tlie  body-  literally  lift  it 
up  and  in,  so  ihat  it  rests  agairtst  the  chest;  (4)  rotate  arm  inward  and 
put  hand  on  opposite  shoulder. 

The  above  ste[is  are  concisely  said  to  consist  cf :  (i)  adduction;  (2) 
external  rotation;  (5)  elevation  and  adduction;  (4)  internal  rotation. 

Traction  methods  rely  upon  tiring  out  the  muscles,  thus  preventing 
their  contractile  action.  Of  the?ie,  Slimson's  method  fFig.  157)  is  the 
safest,  and  it  Is  practised  by  making  the  patient  place  the  ^de  of  the 
head  on  one  table  and  the  resl  of  his  body  on  another,  the  injured  arm 
hanging  free  between  the  tables.  A  hole  cut  in  a  cot  answers  the  same 
purpose.    A  weight  of  10  pounds  is  hung  on  the  wrist  or  elbow,  and 
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The  heel  in  or  over  axilla  method  is  mentioned  only  to  be  condemned, 
together  with  other  fonns  of  pressure-traction  formerly  employed. 
If,  however,  any  such  maneuvers  are  used,  the  axilla  should  be  most 
carefully  padded. 

If  reduction  cannot  be  effected  by  the  repeated  trial  of  the  Kocher 
or  Stimson  methods,  an  anesthetic  is  far  safer  than  resort  to  any 
other  procedure. 

In  old  cases  especially,  it  is  important  to  determine  the  condition 
of  the  nerves  so  that  no  blame  may  come  to  the  physician  in  the  event 
of  paralysis  developing  from  the  injury  and  not  from  the  treatment. 


Fig.  157.— Stimson's  method  of  reduction  in  shoulder  dislocation. 


Reference  to  the  diagram  will  show  the  sensory  distribution  of  the 
nerves  oftenest  affected. 

The  Dressing.— An  adhesive  plaster  ("Z.  O.")  strap  3  inches  wide 
is  placed  around  the  middle  of  the  arm  (so  arranged  as  to  permit  two 
fingers  to  be  introduced  between  it  and  the  skin)  and  then  drawn 
across  the  back  and  fastened  just  beyond  the  middle  of  the  chest,  a 
sznaU  foltictl  pad  of  gauze  being  loosely  placed  in  the  axilla.  A  broad 
jttntC  reaching  from  below  the  wrist  to  above  the  elbow  completes  the 
vfo»smijC.  Tliis  may  be  modified  by  adding  a  2-inch  adhesive  strap 
tfaat  b«]j;iQs  at  the  middle  of  the  clavicle,  passes  over  the  top  of  the 
>biHildi:f.  axkd  hence  down  to  pass  around  the  elbow  to  the  place  of 
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beginning;  the  sting  is  also  used  with  this.  In  some  instances  the 
typical  Sayre's  dressing  (see  Fracture  of  the  Clavicle)  is  used.  Dress- 
ings that  completely  encircle  the  shoulder  are  bulky  and  uncomfort- 
able and  have  the  added  disadvantage  of  hiding  the  injured  part. 
The  Vclpcau  bandage  and  allied  shoulder-caps  are  of  this  class.  No 
initial  dressing  should  remain  on  the  part  beyond  two  weeks;  and  from 
the  beginning  light  daily  massage  over  the  joint  (the  adhesive  dress- 
ing being  in  place)  will  promote  absorption  of  the  effusion,  prevent 
adhesions,  and  restore  muscle  tone.  Some  passive  motion  after  a 
week  is  allowable,  with  active  motion  beginning  ten  days  later.  After 
three  weeks  the  adhesive  or  other  dressing  can  be  abandoned,  and  in  a 
month  the  sling  also.  One  group  of  surgeons  recommends  the  use  of  a 
sling  only,  asserting  that  needed  constriction  will  occur  involuntarily 
from  the  splintage  afforded  by  the  contracting  of  the  muscles  if  they 
are  o\-crused.  If  there  is  an  associated  fracture  of  a  tuberosity,  im- 
mobilization is  maintained  one  week  longer,  but  otherwise  treatment 
is  the  same. 

KesttU. — In  all  cases  this  has  a  decided  bearing  on  tlie  period  of 
immobilization,  and  the  longt-r  and  more  complete  this  is.  the  more 
certain  will  be  the  prolonged  stiffness.  The  joint  enveloped  in  an 
immobile  dressing  for  six  weeks  or  longer  scarcely  ever  regains  full 
functional  capacity  within  three  months.  The  average  case  properly 
treated  gets  an  excelk-nt  resull  and  working  power  is  restored  in  from 
two  to  ten  weeks,  depending  upon  the  occupation.  Pain  is  fell  in  the 
upper  arm  and  in  front  of  the  joint  for  several  weeks,  and  weather 
changes  and  overuse  may  aggravate  it;  but  in  time  it  disappears. 
The  liability  to  recurrence  is  vcr>-  rare  and  the  "dislocation  tendency" 
generally  precedes  and  does  not  follow  the  initial  dislocation.  The 
motions  last  to  be  regained  are  circumduction  ami  full  abduction,  but 
fortunately  time  and  real  effort  do  much  toward  perfect  restoration. 
The  average  case  gets  well  completely  and  the  arm  is  ordinarily  as  good 
as  ever. 

Old  or  UmtEDncBD  DiSLocATions 

These  are  cases  of  mistaken  diagnosis,  or  lack  of,  or  imperfect 
treatment,  and  many  of  them  arc  self-treated  or  wholly  disregardcnl. 

Treatment. — If  the  head  of  the  bone  is  not  fixed,  even  though  a 
period  of  several  days  or  even  weeks  has  elapsed,  cautious  trial  of  the 
Kocher  or  Stimsoii  method  may  be  successful.  In  cases  of  longer 
duration  an  anesthetic  must  always  be  \t.se<l  and  every  care  em]>loyed 
to  prevent  damage  to  the  vessels  or  fracture  of  the  arm.  Operation, 
in  which  the  parts  are  exposed  through  an  incision  between  the  deltoid 
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and  the  pectoral  fibers,  is  in  many  casL-s  Ihe  safest  method.  It  may 
be  necessarj'  to  remove  the  head  of  Ihc  bone  if  dense  adhesions  have 
formed  and  if  the  glenoid  caviiy  is  obliterated;  excision  should  be 
avoided  if  possible  because  of  the  abductton  disability  induced. 
Proper  postoperative  treatment  demands  that  massage  and  passive 
motion  begin  after  a  fortnight  of  imniobilozaLion. 

Habitual  or  RfcuRREnr  DisLocATioa 

This  often  requires  the  operation  of  "reefing  the  rapsule"  so  that 
abnormal  laxity  of  it  is  corrected   (Figs.  158-160).     Such  patients 
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Fig.  16a.— CxpBulc  autiucd,  to  bv  {olluwcd  by  unual  clasurc  o(  wvund  (Clinics  at  Lr.  John 
B.  Murphy.  Vol,  I\',  N'.i.  3.  October.  t9is) 

should  be  cautioned  against  motions  that  unduly  abduct  the  ami,  and 
some  apparatus  may  be  devised  and  worn  with  this  in  view. 

In  any  complicated  case,  as  of  suspected  associated  fracture,  pre- 
liminary jr-ray  examination  will  be  prudent. 


ELBOW   DISLOCATION 

This  means  the  displacement  of  the  bones  of  the  forearm  on  the 
lower  end  of  the  arm  bone  (Fig.  161I. 

Varieties.— Backward;  the  commonest  by  far.  Lateral;  usually 
external  and  rather  rare.  Forward;  very  uncommon.  A  fracture  is 
quite  likely  to  be  associated,  especially  with  the  backward  variety. 


DISLOCATIONS 

Causes.^ Generally  a  fall  on  the  hand  or  elbow  with  the  latter 
joint  partly  flexed.     Rarely  a  direct  blow  is  causative. 

Symptoms.-  Those  of  any  dislocation,  notably  the  changed  atti- 
tude and  axis  of  the  joint.and  the  fixed  semiflexion  and  the  prominence 
on  the  back  part  of  the  elbow. 

The  diagnosis  is  ordinarily  apparent  and  if  seen  early  there  is 
often  little  swelling.  A  suprj-condyloid  fracture  is  the  only  other  con- 
dition presenting  similar  signs,  but  attention  to  the  bony  landmarks 
will  difierentiate  promptly. 

Treatment.  -Reduction  can  be  accomplished  by  (i)  The  extension 
and  traction  method;  the  forearro  is  extended  and  pulled  down  while 
the  arm  is  steadied,  and  then  the  joint  is  flexed  after  the  tension  is 


Vig.  163. — Backward  dislacatiun  of  the  elbow.     Sotc  avuJi«d  tlalcc  nf  bcmc  at  under  sur- 
face of  humerus. 

felt  to  relax,  (2)  Pressure  on  olecranon  method:  Standing  back  of 
the  patient,  two  thumbs  are  pressed  against  the  olecranon  and  the 
forearm  forced  down;  especially  goo*I  in  recent  cases  and  in  children. 
(3)  Sir  Astley  Cooper  method:  Pressure  against  lower  forward  end  of 
humerus  by  surgeon's  knee  and  slow  forcible  flexing  of  the  forearm. 
The  safest  and  surest  method  is  tn  give  primary  anesthesia  and  then 
resort  to  one  of  the  foregoing  procedures. 

AjUT-irealmenL—Dxa  elbow  is  kept  quiet  for  two  weeks  in  a  light 
posterior  right-angled  splint,  the  parts  not  being  wholly  encircled  or 
hidden;  massage  is  then  commenced  and  the  splint  discarded  after 
three  weeks  and  caution  enjoined  as  to  ovcraction.  but  use  of  the 
part  is  insisted  upon.  Very  rarely  tbere  is  some  involvement  of  the 
ulnar,  musculospiral,  or  median  nerves. 
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Results. — ^Usually  full  restoration  occurs,  although  for  some  weeks 
there  may  be  pain  and  inability  to  put  the  joint  through  the  full  limits 
of  motion.     Genuine  ankylosis  is  exceedingly  rare  (Fig.  164). 


Fig.  164.— DUIofiition  of  elbow  (bftcJtwarrf)  with  fraulurcat  lipofolccnnonialsofnu'- 
lure  of  Lower  third  of  ndiuii  uud  iiLok.  Patient  (after!  twelve)  fell  in  a  gymiuuium;  irCKl- 
roent  iniiCilui«d:  rwluction  of  dislocadoD  under  anentfrnia,  anteroposterior  molded  plaslcr- 
uf-Parb  splints  frum  middle  of  inu  to  web  uf  tuiiterB.aTlcr  reduction  of  Intclun;-  I^ier, 
open  operatioi]  and  kang&mo  tendon  suture  of  radium  for  irremediable  dcfonnUyi  excel- 
lent result. 


The  other  forms  of  elbow  dislocation  are  of  academic  rather  than 
pmctirai  interest  and  no  further  mention  wilt,  therefore,  be  made  of 
them. 

WRIST  DISLOCATION 

This  means  the  displacement  of  the  carpus  upon  the  bones  of  the 
forearm.  This  is  an  exceedingly  rare  injurj',  and  it  is  quite  question- 
able if  it  ever  occurs  without  fracture. 

Ljindmarks  of  importance  are:  (i)  Tip  of  styloid  process  of  radius, 
about  }  to  I  inch  beneath  (2)  tip  of  the  styloid  of  ulna,  which  also  is 
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broader  than  the  preceding;  (^}  depression  between  base  of  the  thumb 
metacarpal  and  the  radius — "the  snuff-box":  1.4)  base  of  the  ^fth  meta- 
carpal. 

Varieties.—  Batkwiird,  the  usual  iorm;/Qru.vr4.  a  clinical  curiosity. 

Causes. — Falls  on  the  ouLstretched  palm;  rarely  a  direct  blow. 

Symptoms.— Those  common  to  all  dislocations,  together  with  the 
attitude  of  the  bent  wrist  and  its  changed  axis.  Where  the  deformity 
is  not  diagriostic,  the  altered  position  of  the  bony  landmarks  will  be 
determinative.  The  great  majority  of  cases  first  diagnosed  as  dis- 
location:^  prove  to  be  Colles"  fractures  (Fig.  165). 

Treatment — KeJu<lion  is  made  by  flexion  and  traction^  ancsthctoa 
is  a  valuable  and  uftcn  necessary  aid.  An  anterior  light  ^lint  is  then 
applied,  reaching  from  below  the  elbow  to  the  web  of  the  lingers,  and  the 
patient  instructed  to  move  the  di^it.^.     This  is  removed  after  a  week. 
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Fig.  105.— Backward  dtalocatioD  of  the  vrist. 

and  then  for  two  weeks  an  adhesive  plaster  or  leather  cuff  can  be  used. 
Daily  massage  from  the  first  is  valuable.  After  three  weeks,  use  of  the 
part  should  be  insisted  upon. 

Kesitlts.— An  excellent  outcome  is  assured  if  splintage  is  not  pro- 
longed; otherwise  it  may  take  some  time  lo  overcome  adhesions. 


CARPUS,   METACARPUS,   AND   FINGER   DISLOCATION 

Carpal  dislocation  is  exceedingly  rare  unaccompanied  by  fracture; 
the  semilunar  nr  as  magnum  are  oftenest  involved,  usually  from  direct 
violence.  Diagnosis  from  fracture  often  requires  j-ray  corroboration. 
Treatment  is  by  pressure  reduction  and  the  application  of  a  palmar 
^Unt,  as  in  wrist  dislocations.  Operative  removal  may  rarely  be 
necessary;  but  persisting  deformity  does  not  entail  disability. 

Metacarpal  dislocation  is  ver>*  rare  except  when  the  thumb  is 
involved.  This  last  occurs  usually  from  a  blow  upon  the  thumb- 
knuckle,  ordinarily  received  in  fisticuffs. 
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The  symptoms  are  obvious  from  the  attitude  of  the  wrist,  the  de- 
formity of  the  thumb,  and  the  ease  with  which  the  head  of  the  bone 
slips  about. 

Treatment. — This  consists  of  pressure-reduction  and  the  use  of  an 
angled  or  gutter  splint  that  keeps  the  thumb  strongly  abducted  for 
three  weeks  at  least.  Fleidon  movements  must  be  interdicted  for  some 
time  thereafter  to  prevent  recurrence. 

Metacarpophalangeal  Dislocation. — This  typically  occurs  in  the 
thumb,  and  in  many  instances  is  produced  at  will — the  so-called  "loose- 


Fig.  i66. — Three  degrees  of  metacarpophalangeal  dislocation  of  thumb:  a,  First  degree;  b, 

second  degree;  c,  third  degree. 


jointed"  person.  The  phalanx  is  dislocated  backward  on  the  meta- 
carpus, usually  from  a  fall,  twist,  or  blow  that  produces  hyperextenslon 
of  the  thumb.  It  may  appear  in  three  degrees:  Jirst.  where  the  phalanx 
is  at  an  acute  angle;  second,  where  the  phalanx  remains  hyperextended 
and  stands  out  at  right  angles  to  the  palm;  I  hi rd,  where  the  phalanx  has 
been  partly  reduced  so  that  it  lies  parallel  to  the  palm  (Fig.  i66). 

Treatment, — This  is  manipulative,  so  that  the  joint  is  relaxed  and  the 
interposed  torn  capsule,  flexors,  and  tendons  are  released  (Fig.  167) .  This 
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fig.  167. — Steps  in  reduction  of  metacarpophalangeal  dislocation  of  thumb;  a.  Abduction 
or  hyperextension;  b,  dorsal  flexion  and  downward  pressure;  c,  traction  and  adduction. 


is  accomplished  by  seeking  to  (i)  hyperextend  the  thumb  so  that  it  is 
bent  far  backward;  (2)  push  the  base  of  the  thumb  downward  toward 
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Finger  dislocation  is  commonest  in  the  dbtal  joi^t  and  occurs  from 
a  blow,  fall,  or  twist,  a  backward  dislocation  being  usual  (Figs.  i68, 
169). 

SymfHams  are  obvious;  care  must  be  taken  to  exclude  fracture. 

Trtalment. — Reduction  is  by  traction,  pressure,  or  manipulation 
(Fig.  170).  A  light  palmar  finger  splint  (like  a  wooden  tongue  de- 
pressor) is  used  for  a  few  days,  and  then  increasing  use  is  advisable. 

SPINE  DISLOCATION 

Delinition. — The  displacement  of  one  vertebra  upon  another,  the 
superior  slipping  over  the  inferior.  It  is  ver>*  commonly  an  assoiiatc 
of  fracture,  the  so-called  fracture-dislocation  of  the  spine.  Injury 
above  ihc  fourth  cer\ncal  vertebra  is  generally  immediately  fatal  and, 
therefore,  little  will  be  stated  about  these  unfortunate  forms. 

Landmarks. — Spiiiatts  processes  are  visible  and  palpable  almost 
constantly,  although  their  vertical  and  lateral  axes  arc  rarely  uniform 
or  symmetric.  The  seventh  cer\'ical  spine  (vertebra  prcmiinens)  is 
the  most  visible  landmark  in  the  upper  segment;  but  the  first  dorsal 
spine  is  not  infrequently  a  "prominens"  instead.  The  spines  of  the 
atlas  and  axis  arc  frequently  palpable.  The  body  of  the  fourth  lumbar 
vertebra  is  on  a  level  with  the  crest  of  Uie  ilium.  Tratts\trse  processes 
are  palpable  in  certain  areas,  notably  near  central  part  of  the  sterno- 
mastoid  mus<:le.  I  filcrvertcbral  bodies  are  palpable  as  far  as  the  fourth 
disk. 

It  is  not  to  be  forgotten  that  the  spine  presents  many  normal  ir- 
regularities, and  too  great  reliance  is  not  to  be  placed  on  the  presence 
<rf  these  unless  the  deviation  is  marked  or  accompanied  by  commen- 
surate symptoms. 

Varieties.— (i)  Forward,  cither  of  the  (a)  entire  vertebra  or  (6) 
a  lateral  process;  (2)  backward,  the  above  rc\'ersed — rare;  (3)  lateral  and 
rotatory— very  rare;  (4)  diastasis  or  distortion.  whcTv  there  is  little  if  any 
displacement  and  the  damage  is  to  the  soft  parts  and  to  the  stretched 
cord;  this  form  occurs  only  in  the  ccr\'ical  region  and  is  limited  almost 
alwa>-s  to  the  fifth  or  sixth  vertebra,  and  is  associated  with  hemalo- 
myelia  and  5)Tnptoms  of  root  or  nerve  pressure. 

Pathology. — Hard  parts:  The  bodies  or  arches  (or  both)  are  out 
of  place.  There  may  be  a  slipping  of  the  cartilaginous  or  bony  parts. 
Soft  parts:  The  interspinous  ligaments  are  stretched  or  torn;  the 
muscles  may  similarly  suffer.  The  blood-vessds  may  be  more  or  less 
torn,  resulting  in  extra-  or  intraspinal  bleeding.  The  nerve-roots  or 
fibers  may  be  bruised,  crushed,  or  torn.    The  dura  may  be  bruised  or 
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torn,  leading  to  pscape  of  cercbruspinal  fluid.  The  cord  may  be 
bruised,  crushed, or  torn. and  the  laceration  may  even  involve  the  white 
matter.  The  lesions  thus  may  vary  from  ordinary  sprain  to  complete 
cord  destruction,  depending  upon  {a)  the  location  and  (6)  the  extent 
of  the  damage. 

Causes.— Z>wf(  vioknce  rarely  originates,  as  from  a  blow,  fall, 
or  twist.  Indirect  -Adence  conimonly  is  at  fault,  like  severe  forward 
or  backward  bending  motions;  thus  any  severe  trauma  imposing  the 
so-called  "jack-knife"  [Kjsition  may  be  causative.  Of  these,  may  be 
mentioned  such  incidents  as  diving,  jamming  between  moving  objects 
(as  an  elevator  and  flooring),  or  objects  striking  the  back  while  the 

patient  is  stooping.  Muscular  vio- 
lence very  occasionally  may  cause 
some  of  the  minor  forms. 

Symptoms.— These  depend  upon 
(a)  site  and  (b)  extent  of  the  trauma. 
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Fig.  1 7 1 . — Dtslocadon  of  uds. 
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Tig.  173. — DislocaUoo  or  alias  and  axis. 


Region  of  the  Four  Upper  Cervical  Spines. — With  any  considerable 
dislocation  in  this  area  death  is  usually  instantaneous  (Figs.  171,  t-ji). 
Where  the  displacement  is  only  partial  the  signs  are:  (1)  Deformity — 
the  head  is  tilted  forward  and  downward,  or  hterally ;  tht-  neck  muscles 
arc  tense  and  prominent  and  their  outline  is  changed.  There  may  be 
ecchymosis  or  some  local  visible  injury.  (3)  Palpation  shows  rigidity 
of  the  neck  muscles  or  local  tenderness.  Bony  irregularity  may  be 
palpable  in  the  upper  neck  or  in  the  pharjiut.  The  head  often  hangs 
loosely  and  "llops"  about,  seeking  to  rest  on  the  chin.  Sensory  tests 
may  cUcil  signs  of  injury  to  the  occipitalis  major  or  minor,  the  auriculo- 
temporal, the  superhcialis  colli,  or  auricularis  magnus  nerves.    C3)  Cord 
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damage  of  varying  extent  may  exist,  giving  appropriate  trophic,  motor, 
and  sensory  signs  (Figs.  173,  174). 


Fig.  173- — Typical  deformity  in  dislocation       Fig.  174. — Defonnity  in  forward  dislo- 
of  cervical  spine.  cation  of  the  upper  cervical  vertebre. 

TreaimetU. — This  depends  upon  the  extent  of  the  apparent  dam- 
age; all  the  factors  must  be  carefully  considered,  as  attempts  at  reduc- 


Fig.  175, — Dislocation  of  cervical  vertebra,  showing  a  method  of  manual  traction. 

lion  occasionally  have  caused  death.  Open  operation  (for  visible 
reduction  or  laminectomy)  are  generally  contra- indicated.  The 
minor  degree  cases  are  best  treated  by  a  supine  position  with  a  sand- 

13 


194 


TRALMATIi:   SUKGKBY 


bag  umler  the  shoulder  and  traction  of  the  head  from  a  support  under 
the  chin,  reaching  thence  over  the  head  and  ears.  Later  a  leather. 
p!a*ter-of- Paris,  or  Thomas  collar  is  worn.  Severer  cases  require 
traction  and  bending  back  of  head.  Ihc  surgeon  directing  the  extent 
of  ihis  by  palpating  the  part  through  the  neck  and  the  pharynx.  This 
sort  of  manipulation  niusl  be  slow,  steady,  and  well  planned,  with 
capable  assistance.  Later  a  neck  support  is  worn,  and  is  often  needed 
for  a  long  time. 


*-K 


Fi)[.  176. — Maniu]  traction  metbods  in  dislocalion  n[  the  cervical  vcrlcbnc:  u.  Direct  ti»f* 
Uon;  b.  Iraetion  ^uvd  flexion;  i,  tracLioii  and  exlen»ion. 


It  is  generally  safer  to  attempt  reduction  rather  than  to  run  the 
risk  of  an  immediate  fatality  from  spontaneous  sudden  inerease  of 
deformity  inducing  cord  pressure.  No  anesthetic  should  be  used  if 
possible  fFigs.  175.  176).  Prcliminar>'  x-ray  examination  is  extremely 
valuable,  but  unfortunately  in  the  highest  levels  the  plates  may  not 
be  very  clear.  Any  treatment  should  be  prompt  to  be  efTective;  but 
even  after  a  lapse  of  two  months  successful  reduction  has  been  ac- 
complish e<i. 
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Much  attention  should  be  given  the  patient's  general  condition  to 
prevent  bed-sores,  ascending  urinarj'  infections,  pneumonia,  and  simi- 
lar later  liabilities.  The  water-bed  is  a  valuable  adjunct  and  a  skilled 
nurse  an  essential. 

Region  of  the  Lower  Cerrical  Spine.- -Typical  uncomplicated  dis- 
locations occur  in  the  cer\-ical  segment  below  the  fourth  ceirvical  level 
oftener  than  in  any  olher  part  of  the  spine  because  of  the  normal  mobil- 
ity, the  absence  of  rib  articulations,  and  the  shape  of  the  bony  proc- 
esses.    The  fifth,  sixth,  and  seventh  vertebrje  are  oftencst  affected. 

Varieties  are  similar  to  those  named  hitherto;  the  forward  complete 
or  incomplete  types  are  the  commonest. 

Sympioms. — These  depend  on  the  site  and  extent  of  the  damage,  as 
hitherto  indicatecl.  The  tilting  of  the  head  is  quite  marked;  if  the 
luxation  is  on  the  right,  the  bead  is  turned  toward  the  left,  and  vice 
versa  (Fig.  177)      Bony  irregularity,  spasm  of  muscle,  and  local  len- 
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Fig.  177. — Deformity  in  frafture-dUlocation  of  the  lower  cervical  vertebra:  a, 
Injury  of  the  fifth  and  sixth  Mgmcnt^;  b,  injury  of  the  sixth  and  leventh  se^ents  (after 
Thorbuni). 

derness  may  be  marked.  Pressure  signs  of  brachial  plexus  involve- 
ment may  be  present,  especially  in  the  unilateral  forms. 

Treatment. — Reduction  by  traction  and  manipulation  is  fortunately 
usitally  easy  of  accomplishment.  An  anesthetic  is  advisable.  The 
surgeon  should  not  undertake  the  procedure  without  informing  the 
patient  or  his  relatives  of  the  possibility  of  an  immediate  fatal  out- 
come. Traction  is  best  made  by  placing  the  left  hand  over  the  mouth 
so  that  the  fingers  hook  under  the  chin,  the  right  hand  making  trac- 
tion and  supporting  the  head  from  beneath  the  occiput.  Direct 
traction  may  also  be  made  by  pressure  upward  against  the  angle  of  the 
jaw.  If  reduction  is  successful,  the  fleformity  is  seen  and  fell  to  dis- 
appear at  once;  occasionally  it  is  audible. 

After-treatment  requires  the  use  of  sand-bags  to  prevent  move- 
ments or  a  plasler-of- Paris  collar  for  several  weeks,  and  later  a  lighter 
similar  support  is  to  be  worn  until  pain  on  motion  disappears. 

Region  of  the  Dorsa!  Spines. — Dislocation  here  rarely  occurs  with- 
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out  fracture;  the  last  three  vcrliibra  arc  oftenesl  affected,  the  twelfth 
especially.  It  is  said  that,  expcrimenlally,  dislocation  cannot  be  pro- 
duced below  the  fifth  dorsal  spine  (Keen's  Surgery,  Vol.  11,  p.  875). 

VarKiies.- -The  forward,  unilateral,  or  bilateral  type  is  usual,  in- 
asmuch as  the  proclucing  cause  is  generally  a  "jack- knifing"  force 
causing  a  sharp  bending  fonvard  of  the  body  (Fig.  178). 

Symptoms.—These  depend  on  the  site  and  extent  of  the  injury. 
Deformity  is  generally  obvious  in  the  bent  or  arched  condition  of  the 
back,  with  or  without  kyphos  or  abnormal  lateral  de\Tation.  There 
may  be  a  hematoma  or  other  local  signs  of  injury,  and  the  late  occur- 
rence of  circumscribed  ecchjTnosis  is  very  suggestive  in  the  absence  of 

contusion  signs.  Pain  on  pressure 
is  marked,  and  disability  is  usually 
complete,  either  from  pain  alone 
or  paral>-s.U.  Nerve  damage  may 
vary  from  complete  paralysis  below 
the  lesion  to  localized  areas  of 
altered  sensation.  The  initial  ex- 
tent of  the  paralysis  Ls  no  positive 
measure  of  the  amount  or  degree 
of  the  cord  damage.  Pressure  from 
effused  blood  ma>'  be  great  enough 
to  abolish  alt  cord  sensation  even 
though  the  latter  is  intact;  for  this 
reason  a  verj-  guarded  outlook  must 
be  given,  especially  when  the  patient 
is  seen  early. 

The  agns  corresponding  to  cord  injury  at  various  levels  will  be 
discussed  under  Fracture  of  the  Dorsal  Spine,  because  the  symptoms 
are  practically  identical,  as  fracture  and  dislocation  generally  coexist. 
Treatmenl. — Reduction  by  traction  and  pressure  with  the  patient 
ancsthetijted  has  been  successful,  but  the  usual  treatment  in  the  non- 
paralyzed  cases  is  to  apply  a  plastcr-of-Paris  jacket  after  full  exten- 
sion has  been  obtained.  If,  however,  there  is  pain  from  pressure  and 
apparent  danger  of  increase  of  deformity,  the  patient  is  to  be  placed 
on  a  Bradfonl  frame  or  similar  device,  and  gradual  pressure  made  on 
the  spine  just  lateral  to  the  site  of  the  deformity.  Gradually  increas- 
ing pressure  of  this  sort  sometimes  removes  the  kyphos,  and  then  a 
plaster-of-Paris  jacket  can  be  worn.  Open  reduction,  by  laminectomy 
or  otherwise,  is  reserved  for  those  cases  that  fail  to  respond  to  other 
measures. 


Fig.  1 78, — DisVicntioii  of  sjhdc 
((onmd  vuicty)  with  ftngulatioii  and 
cotulrktiun  uf  the  spiruil  cord. 
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Region  of  the  Lumbar  and  Sacral  Spines. — These  dislocations  do 
not  occur  as  entities.     (Sec  Sacro-iliac  Dislocation.) 

Region  of  the  Coccyx. — Thi-s  dislocation  is  very  rarely  heard  of  in 
civil  practice,  but  is  a  common  allegation  in  personal  injury  claims  and 
suits.  The  writer  h:is  had  but  one  genuine  case  in  his  own  personal 
experience,  but  has  csamined  scores  of  cases  in  which  It  was  claimed 
but  never  found. 

Anatomy. — This  rudimentary  triangular  bone  is  made  up  of  four 
segments,  the  distal  three  genuratly  uniting  to  form  one.  The  total 
length  is  about  a  inches,  the  upper  width  is  about  1  inch  (Fig.  179). 

The  norma]  direction  at  the  sacrococcygeal 
joint  is  forward,  making  an  angle  of  about 
120  degrees,  but  this  may  actually  readi 
to  almost  a  right  angle  or  tilt  sharply 
backward   and  yet   be   a  normal  variant. 
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Fig.  179, — 0,  SacruiD  uad  cotcyx,  lalenil  view;  6,  coccyx,  posterior  view;  t,  coccyx,  anterior 

view. 


The  sacrococcygeal  ligament  is  strong  but  clastic,  and  allows  con- 
siderable motion  within  functional  limits,  and  that  this  must  be  so  is 
apparent  from  the  proximity  of  the  rectum,  which  constantly  exerts 
varying  pressure.  In  women  the  normal  position  and  mobility  is 
more  marked  because  of  the  difference  in  the  shape  of  the  pelvis  for 
obstetric  purposes.  The  levator  ani  fin  front),  the  sphincter  ani  (at 
apex),  the  gluteus  maximus  (in  back),  and  the  coccygeus  (laterally)  are 
the  attached  important  muscles  of  thw  region,  and  in  real  injury  to  the 
bone  their  action  should  be  limited  or  abolished.  Until  al)out  the 
twentieth  year  there  is  more  or  less  motion  between  the  segments  com- 
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posing  the  bone,  the  second  and  third  being  the  last  to  fully  ossify  and 
unite.  At  about  the  age  of  fifty  union  or  complete  osiufication  at  the 
sacrococcygeal  joint  usually  occurs;  il  may  be  earlier  or  later  and  is  one 
of  the  articular  and  other  senile  changes  noted  at  this  period. 

Inasmuch  as  the  spinal  canal  docs  not  extend  beyond  the  first 
lumbar  vertebra,  the  ner\es  about  the  coccyx  are  only  lltaments  of 
the  Cauda  equina,  which  latter  begins  at  the  lower  border  of  the  first 
lumbar  vertebra;,  and  this  is  distant  some  6  or  8  inches  from  the  begin- 
ning of  the  coccyx. 

Cai/5«.— Direct  violence  Ls  obviously  the  only  traumatic  producing 
factor,  and  this  may  occur  from  a  Fall  so  that  the  parts  between  the 
folds  uf  the  buttocks  impinge  upon  a  raised  object.  Tor  that  reason 
falls  astride  chairs,  fences,  or  pointed  objects  may  be  causative;  kicks 
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fig.  160. — Coccyx  and  alteiatioiu  in  iu  aius  by  prtwure  from  wilhia:  a,  DU|)iac«oieat  due 
to  a  full  rectum;  fi.  dispUccmmt  due  to  a  tumor. 


or  severe  blows  occasionally  are  the  injuring  force.  No  fall  on  the 
buttocks  or  back  nor  any  form  of  indirrcl  violence  is  likely  to  cause 
damage  because  of  the  inien.Tniiig  protection.  From  pressure  within 
the  pelvis  (as  in  parturition!  dislocation  has  also  occurred  (Fig.  180). 
Likewise,  consequent  to  peKic.  rheumatic,  or  other  itiflammatiun,  an 
abnormally  fixed  position  may  be  produced,  but  this  may  not  be  dis- 
covered until  rectal  or  vaginal  examination  is  made,  as  in  this  type  of 
case  other  lesions  are  more  prominent. 

Varieties.— Foru'urd.  the  commonest  sort  (Fig.  iSi);  backward, 
from  pressure  within,  as  in  pregnancy;  lateral,  exceedinly  rare;  only 
one  genuine  reported  case  i.s  on  record  (Slimson). 

Symptoms.—  Pain  is  the  most  prominent,  and  it  is  especially  marked 
at  the  tune  the  violence  is  sustained  and  is  usually  severe  enough  to 
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before  a  diagnosis  of  coniusion  of  soft  parts  or  coccygod>iua  is  ex- 
cluded. If  the  history  docs  not  accord  with  that  of  dislocation,  and 
if  there  are  other  signs  of  peKic,  rectal,  or  neurotic  dLsturbance,  and 
no  verifiable  physical  evidences  of  injur>%  then  the  case  is  not  one 
primarily  originating  directly  from  an  injured  coccyx.  Certainly 
from  a  clinical  standpoint  the  condition  is  one  of  great  rarity. 

Treatment. — Reduction  should  be  made  at  once  bidigitally.  with 
the  index-finger  introduced  into  the  rectum  or  vagina,  the  thumb  being 
in  the  intematal  fold.  This  will  be  painful  for  an  instant,  but  relief 
from  this  procedure  is  prompt.  A  soft-rubber  tubc(i  inch  in  diameter) 
wrapped  in  a  piece  of  oiled  iodoform  gauze  is  then  to  be  inserted  $  to  6 
inches  into  the  rectum  and  left  there  three  or  four  days.  The  gauze 
may  then  be  remove<l.  allowing  thi'  tulie  to  remain  in  situ,  the  bowels 
being  moved  on  the  fifth  or  sixth  day  by  cathartics.  Tacking  the 
vagina  with  gauze  may  prove  an  aid  to  the  rectal  splint;  this  should 
be  rcmo%*cd  on  the  third  day.  A  gauze  plugging  of  the  rectum  may 
be  preferred.  A  rubber  ring  or  air  cu.shion  support  is  essential,  and  a 
broad  strap  of  adhesive  about  the  hips  may  help  to  limit  muscular 
action.    The  ]>atient  can  walk  about  as  soon  as  desired. 

The  mental  effect  produced  in  such  a  case  by  referring  to  it  as  a 
"spinal  injur)'"  should  induce  the  cautious  physician  to  refrain  from 
such  remarks  in  the  patient's  presence,  e^eciaily  as  this  phrase  has  no 
real  surgical  or  anatomic  warrant. 

HIP  DISLOCATIOIf 

This  is  a  very  rare  form  of  injury,  especially  in  those  over  forty- 
five  years  of  age.  as  patients  at  that  time  of  life  generally  sustain  frac- 
tures of  the  femoral  neck  by  \iolence  which  in  a  younger  person  might 
induce  luxation. 

Landmarks.— 5^inci;  Anterior  superior,  palpable  even  in  the 
very  fat.  Posterior  superior,  sometimes  hard  to  fix.  Pubic,  found 
even  in  a  fat  subject  by  straddling  the  pubic  symphysis  with  the 
thumb  and  forefinger.  Tuberosity:  Ischial,  usually  foimd  by  deep 
pressure  and  everting  the  intemaLal  groove.  Great  trochantrr,  often 
visible  in  outline  and  ordinarily  palpable. 

Causes.— />!>«(  violence  is  rarely  at  fault,  such  as  a  blow  or  fall 
squarely  upon  the  joint.  Indirect  vioiencc  is  the  ordinarj'  cause, 
as  from  a  fall  upon  the  flexed  lower  limb  during  adduction  and  internal 
rotation,  or  from  an  object  falling  while  the  patient  is  in  some  .luch 
position  as  the  above,  or  its  equivalent,  reciting  in  the  usual  backward 
dislocation  through  rotation  of  the  pelvis.    They  almost  always  occur 
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in  aiJuIts,  but  very  recently  the  writer  reduced  a  case  in  a  ji-year-old 
girl. 

Varieties.— Many  arc  described,  but  practically  they  consist  of: 
Anterior,  the  rarer  form,  includes  putnc.  suftrapubic,  injrasfiitious, 
suprasf>inous,  obturatar,  and  perineal.  Posterior,  the  usual  form  is  ihe 
dorsai  (iliac  and  iscliiatic  included);  everted  dorsal  is  a  rare  type  of  this 
group.  According  to  Allis  all  forms  arc  cither  inward  or  outward. 
He  thus  classifies  them : 

Luw  Uiyroitl.  > 

Kfidthyroid.    /  All  iihow  abdurtion  and  outward  rotaUon, 

High  ihymid  \ 

Low  dorsal.   > 

Miilitnrtal.     \  AD  diow  tuldiKtion  and  inivanl  rolatJon. 

High  dorsal   ) 

Symptoms.— The  prevalent  backward  form  will  be  described,  as 
more  than  one-haU  the  cases  arc  of  this  vanuty  (Fig.  184).     Disabil- 


Flg.  ifi4-— niriocatton  of  hiii  (posterior))  TreiLtment  Instituted:  full  anesthe^; 
paticni  plni'cd  on  Boor-  reduction  by  dcxion  and  rotation;  application  of  long  padded 
wooden  udc  splint  frum  aziUa  tu  below  heel;  [^axuve  iruilion  in  Iwu  weeks;  active  motion 
one  wwk  later. 


ity  is  immediate  and  complete  from  pain  and  deformity,  and  the  patient 
cannot  stand  or  walk  on  the  injured  Hmb. 

Inspection  lihuws  deformity  of  attitude  with  the  limb  shortened  and 
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The  fascia  lata  tends  to  become  relaxed.  The  head  of  the  bone  points 
practically  in  the  same  direction  as  the  internal  condyle  at  the  knee, 
and  this  is  the  best  single  indication  as  to  the  type  of  dislocation; 
the  great  trochanter  is  in  the  same  axis  as  the  external  condyle  (Fig. 
1 86). 

Measurement.— This  is  hard  to  make  in  the  vertical  direction  be- 
cause the  limbs  are  not  parallel,  but  there  will  be  a  shortening  of 
less  than  an  inch  generally.  The  trochanter  lies  above  the  line  from 
the  anterior  spine  to  the  top  of  the  ischial  tuberosity  (N^laton's  line). 

Differential  Points. — Fractured  neck  of  the  femur  (impacted)  is  the 
most  likely  to  be  confusing;  from  a  practical  standpoint  it  is  wise 


Fig.  i86. — Relation  of  head  of  femur  to  condyles:  a.  Head  and  internal  condyle  in  same 
vertical  aids;  b,  great  trochanter  and  external  condyle  in  same  axis. 


to  suspect  and  exclude  this  before  diagnosing  dislocation.  In  fracture 
the  manner  of  accident  is  usually  less  severe;  the  limb  is  usually 
rm-ted  or  straight  and  there  is  not  so  much  flexion  at  the  knee  or  muscle 
tension;  the  trochanter  is  not  displaced,  and  with  fracture  there  is 
visible  and  palpable  fulness  below  Poupart's  ligament  at  the  upper 
part  of  Scarpa's  triangle;  measurements  are  different.  Any  disabling 
injury  of  the  hip-joint  in  a  person  over  forty-five  is  most  likely  to  be  a 
fracture  of  neck  of  femur;  in  this  joint  fracture  should  be  the  first  and 
dislocation  the  last  thought. 

Treatment. — Reduction  is  carried  out  by  manipulative  methods 
only,  preferably  under  anesthesia.    The  patient  lies  supine  on  a  low 
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table  or.  better,  on  the  floor,  and  whatever  the  methcxl,  U  Js  essential  to 
fii  the  peK-is  finrily. 

Bi^elou's  Method  (Circumduction). — (i)  Flex  thigh  on  the  abdomen 
and  lift,  adduct,  and  rotate  it  inward;  (2)  e\'ert  and  rotate  outward; 
(3)  extend  the  limb  (Fig.  187). 

The  foregoinjr  manipulation  is  thus  one  of  circumduction,  the  re- 
duction usually  occurring  just  before  extension  begins. 


/ 


.^3/- 
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Fig.  tS;.— Rfduction  of  dislontion  of  hip  <dorsft1):  a.  Thigh  fifMd  and  ekvMtd;  b, 
tUgh  txtertuUy  ntaled  and  aMmtrd;  t.  Uiigh  iHUrnaiiy  rc(<iU4  and  adduced.  Dotted  lioea 
ini&ate  Dseof  the  slockinsed  fcx>l  instead  of  a  hnnil  lo  fix  (iclvi». 


AUis'  Afeiiiod. — (i)  F'ex  thigh  on  abdomen  to  or  beyond  a  right 
angle;  (2)  lift  up;  this  may  accomplish  reduction,  but  if  not.  some 
internal  rotation  is  needed;  (3)  extension,  a  step  thai  may  be  unncces- 
.sar>'  if  the  foregoiiig  is  successful.  The  hand  or  fist  in  the  groin  may 
help  by  fulcrum  action  (Fig.  j88). 

The  peKns  can  be  fixed  by  str^K  or  other  device,  or  a  stockinged 
foot  can  be  used  for  this  purpose. 

Stimson  's  Method.  —  Patient  lies  face  downward  on  a  table,  with  both 
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thighs  dangling  over  the  edge.  An  assistant  holds  the  sound  limb 
horizontal.  First,  flex  knee  to  right  angle  and  make  steady,  grad- 
ual forward  pressure  over  Iht-  popliteal  region.  Second,  traclion- 
graviiy  produces  the  reduction  when  the  muscles  lire;  slight  rocking 
or  rotation  may  as&ist.  This  is  the  safest  and  simplest  method  of 
all.  With  the  patient  in  the  Stimson  position,  a  test  of  reduction 
is  thus  made  (according  to  Allis) ;  Flex  the  leg  backward  so  that  the 
heel  almost  hits  the  buttocks,  and  then  let  it  drop;  if  then  it  re- 
bounds half-way,  the  reduction  has  been  effective,  otherwise  it  is  not, 
as  the  hiim-slrings  are  thus  demonstrated  to  be  acting  improperly. 

Antdrior  Dislocation.— 0(//t£'ard  Rotation  A/rt/w</.—(i)Thigh flexed, 
with  original  deformity  preserved;  (2)  adduction  and  internal  rota- 
tion; (3)  external  rotation  and  extension. 

Attis'  Method. — (i)  Abduct  the  sharply  flexed  limb;  (2)  pressure 
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Kig.  i83. — Kcrluction  of  dislocAtion  of  hip  (Allis'  method);  a,  Flc3rion;  fi.  lifting  up  or  ele- 
vation; c.  nctco&ion  and  lowering, 

out  and  back  by  the  assistant's  fists  held  against  the  head  of  the  bone; 
(j)  adduct  the  limb  against  resistance  of  the  assistant's  fist. 

Afier-tredlment  requires  that  the  limb  be  held  parallel  and  im- 
movable by  sand-bags,  a  long  side  splint,  or  by  tying  the  knees  to- 
gether. Two  weeks  of  this  is  enough,  and  after  that  gradually  in- 
creasing use  is  allowable.  A  month  or  six  weeks  should  elapse  before 
weight  bearing  is  permitted. 

Old  and  Unreduced  Dislocations. — Open  operation  is  generally 
necessary,  because  manipulative  attempts  are  likely  to  cause  fracture. 
As  in  congenital  dislocation,  a  new  acetabulum  will  be  formed,  and 
many  of  these  patients  get  about  surprisingly  well  considering  the 
conditions. 

Results. — Prompt  reduction  leads  to  early  and  complete  recovery. 


DISLOCATIONS 


Recurrence  is  a  rarity.  The  pain,  stiffness,  and  weakness  disappear 
in  lime,  and  if  use  is  begun  within  Uvo  months  the  occunvnct;  of  limit- 
ing adhesions  is  largely  prevented.  The  vast  majority  of  cases  en- 
tirely recover. 

EREE   DISLOCATION 

This  is  relatively  rare  and  ordinarily  is  an  associate  of  fracture. 

Landmarks.  Comlyles,  interna)  and  cxtcmai.  are  readily  palpable, 
the  inner  especially,  iubcrele  tibia,  generally  palpable  and  tHxa-iionally 
visible:  patella  and  tendons  are  located  to  determine  synovial  limiu; 
head  of  fibula  easily  palpable  and  often  visible;  top  oj  tibia  especially 
well-marked  on  flexion  of  the  joint. 

Varieties,  —/^oni'arrf,  the  usual  form;  backward,  rarer;  lateral,  quite 
rare,  either  internal  or  external,  the  latter  being  more  common. 

Causes.-  Direct  violence  rarely  is  at  fault,  as  by  a  blow  or  weight 
falling  upon  the  joint.  Indirect  violence,  as  in  falling,  or  by  a  twist  of 
the  knee,  is  the  usual  cause. 

Symptoms.-  Disability  is  immediate  and  complete  from  deformity 
and  pain,  inspeetimt  shows  a  distorted,  bent  knee,  with  or  without 
effusion  into  the  joint .  and  signs  of  contusion  or  other  external  damage. 
Palpation  demonstrates  the  tibia,  fibula,  and  patella  abnormally 
placed,  but  there  is  no  bony  crepitus  or  false  motion,  thus  excluding 
fracture.  Lateral  motion  is  much  increased;  pain  on  manipulation  is 
marked. 

Recently  I  had  at  the  Post-Graduate  Hospital  the  antcro-intc-mal 
dislocation  indicated  by  the  annexed  radiographs.  The  symptoms 
simulated  a  supracondytoid  fracture  of  the  femur  and  the  patient  was 
admitted  to  the  hospital  with  that  diagnosis.  This  unusual  condi- 
tion was  due  to  a  fall  of  about  20  feet,  a  mass  of  d6bris  falling  with  and 
upon  him.  Reduction  under  anesthesia  was  easily  accomplished. 
His  recover)'  was  practically  complete. 

Treatment.-  Under  anesthesia  reduction  is  generally  easily  made 
by  manipulation  and  reaction;  indeed,  direct  traction  usually  succeeds, 
and  should  be  tricfl  first. 

After-treatmetit  consists  in  the  application  of  a  posterolateral  or 
circular  plastcr-of-Paris  cast  reaching  from  the  ankle  to  below  the 
groin.  This  is  worn  a  month;  massage  should  begin  early,  with  the 
cast  split  but  not  necessarily  removed  for  that  purpose.  Some  passive 
motion  begins  when  the  cast  is  removed  and  a  leather  brace  or  light 
splint  should  be  worn  for  several  weeks,  and  weight  bearing  and  over- 
use of  joint  enjoined  for  some  time.    Massage  and  increasing  bending 
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of  the  joint  must  be  a  main  part  of  the  treatment  if  stiffness  and  atrophy 
are  lo  be  prevcntetl  (Fig.  iSg), 

Results.  ^Slifiness  of  the  knee  with  weakness  of  the  leg  may  last 
several  months;  but  if  early  massage  and  restricted  use  form  part 
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Fig.  189. — Dulocatioa  of  kn«e  forwaid:  a.  Two  lype%  of  (liiLpliu-emeat;  h,  c,  anows  show 
diiecUxjn  o(  traction  for  reduction. 

of  the  treatment  a  successful  outcome  is  reasonably  assured.  Most 
cases  get  enlircly  well;  some  are  left  with  limited  mutlon  at  the  knee 
and  some  deformity  of  the  joint. 


PATELLA    DISLOCATION 

This  is  rather  rare  except  as  a  congenital  affection,  or  as  accom- 
paniment of  bow-legs,  knock-knee,  or  fractures.  It  is  staled  that  only 
about  300  cases  of  the  ordinary  variety  arc  on  record  (Keen's  Surgcryf 
Vol.  II,  p.  426). 

Varieties. — Outward,  the  usual  form;  rotatory,  in  which  the  articu- 
br  surface  is  more  or  less  reversed;  inn'tird,  exceedingly  rare. 

CauseB.— Wirw/  viokni.e  rarely  is  productive;  usually  it  follows 
indirect  violence,  as  by  a  twist  or  fall,  or  from  muscular  action  cau^ngj 
sudden  quadriceps  contraction. 

Symptoms. — The  patient  drops  immediately  from  deformity  and 
pain,  and  disability  is  complete.  Inspection  shows  a  distorted  knee; 
the  quadriceps  stands  out;  signs  of  synovitis  begin  promptly;  the 
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margins  of  knee  {especially  the  inner)  are  unduly  prominent.  Palpa- 
/w«  shows  the  firm  patella  between  rigid  bands,  where  it  ought  not  to 
be;  parts  of  the  joint  generally  hidden  arc  seen  or  full;  some  cxtemuon 
but  no  flexion  ts  possible,  but  with  pain;  there  is  no  crqntus  or  false 
motion  as  in  fracture. 

iTeatmeut.— Kediution  is  generally  easy  by  straight-ening  the 
joint  (extension),  pressing  on  the  knee-pan  at  the  same  lime,  the  tip 
being  bent  to  relax  the  quadriceps.  If  this  is  unsuccessful  after  a 
few  trials,  anesthesia  should  be  used.  Sometimes  it  is  advisable  to 
bend  the  knee  before  tr\'ing  to  straighten  it. 

AJkT-ifcatment  is  practically  tJiat  of  synovitis.  A  posterolateral 
splint  should  be  worn  three  weeks,  some  massage  beginning  in  a  week, 
with  the  splint  in  place.  Thereafter  some  form  of  knee  support  should 
be  used  for  several  weeks. 

Results. — Most  cases  get  well  completely;  stiffness  of  the  swollen 
knee  and  atrophy  of  the  thigh  are  the  last  to  disappear. 

Recurrent  Dislocation. — This  is  due  to  some  anatomic  or  pathologic 
condition,  such  as  abnormal  formation  about  the  condyles,  bow-legs, 
knock-knee,  and  laxity  of  the  ligaments.     Treatment  is  operative. 


AKKXE  DISLOCATION 

This  very  rarely  occurs  except  as  an  accompaniment  of  fracture, 
notably  Pott's  fracture,  and  most  reported  uncomplicated  cases  ante- 
dated the  .T-rays. 

Landmarks. — Malleoli:  the  external  is  prominently  visible  and  pal- 
pable and  reaches  J  to  i  inch  below  and  in  front  of  the  internal;  the 
relation  here  is  analogous  tn  the  styloids  at  the  wrist.  The  internal 
is  less  well  marked,  but  can  be  made  out;  it  is  important  to  note  the 
normal  ridges  and  spurs  on  the  lateral  and  vertical  surfaces.  Astraga- 
lus, just  in  front  of  and  below  the  external  malleolus.  Os  cakis,  poste- 
rior margins  sometimes  visible  and  alwaj-s  palpable.  Peroneal  tubercle, 
just  below  the  external  malleolus,  is  often  visible  and  is  readily  felt. 
Scaphoid,  the  only  prominent  bony  mark  on  the  inner  side  of  the  foot. 
Fijth  metaUirsal.  base  can  be  felt. 

Varieties. — Fonvard.  rare;  backward,  the  common  form;  lateral, 
cannot  occur  without  fracture. 

Causes. — Direct  violence  from  a  blow  or  falling  weight  is  a  rare 
cause.  Indirect  violeme  from  a  fall  or  trip  on  the  twisted  foot,  or 
by  some  crushing  or  jamming  force.  Is  the  usual  producing  factor. 

Symptoms.— Disability  is  generally  complete  from  pain  and  de- 
formity, and  the  joint  will  not  bear  weight  unaided.    Inspectioft  shows 
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a  dialorted  foot  with  aljnormal  prominences  about  the  joint,  and  the 
submulleolar  tendons  are  tense.  Palpation  shows  the  joint  marpns 
awry;  there  is  no  crepitus  or  false  motion  as  in  fracture;  motion  abol- 
ished and  jKiinful. 

Treatment.— Under  anesthesia,  manipulation  and  traction  the 
reverse  of  the  deformity,  produce  reduction. 

AJter-lrealmeMt  requires  a  posterolateral  plasler-of-Paris  molded 
splint  made  an  the  style  of  Stimson's  splint  (see  Pott's  Fracture). 
This  is  worn  three  or  four  weeks,  massage  being  given  through  it  after 
the  first  few  daj's.  A  rubber  bandage,  strapping  of  adhesive,  or  other 
support  may  \vi  advisable  for  several  weeks  after  the  splint  is  re- 
moved. 

Results. — Most  cases  get  entirely  well;  there  may  be  pain,  stiffness, 
and  weakness  for  some  months,  especially  if  splintage  is  prolonged 
and  massage  and  reasonable  use  deferred.  Working  disabihty  period 
is  from  six  to  ten  weeks;  less  in  occupations  where  standing  and  walk- 
ing are  not  demanded. 

FOOT  DISLOCATIOW 

These  are  rare  and  generally  associates  of  fracture  or  other  com- 
pUcatiim.  Aslraiiaius  is  occasionally  dislocated  (ordinarily  compound) 
by  the  same  sort  of  violence  that  produces  ankle  fracture  or  disloca- 
tion. 

Symptoms  are  those  of  distortion  in  front  of  the  joint  where  the 
rounded  lop  of  the  bone  can  be  felt.  Subastragaloid  dislocation  and 
fracture  must  be  excluded. 

Treatment. — This  often  has  to  be  operative  e\'en  where  repeated 
trials  of  manipulation  un<ler  anesthesia  have  been  adequately  made. 
Indeed,  operative  removal  is  regarded  often  as  the  method  of  choice 
because,  even  ii  successfully  reduced,  nutrition  so  suffers  that  necrosis 
is  vcr>-  common  and  may  lead  to  infection  and  amputation.  .After 
removal  of  the  astragalus  there  is  little  or  no  lasting  disability,  deform- 
ity, or  discomfort.  After -treatniftU  is  the  same  as  for  ankle  disloca- 
tion or  fracture. 

Results.— \i  reduced  (with  or  without  removal  of  the  bene)  func- 
tion is  ordinarily  perfect.  Working  disability  period  six  to  twelve 
weeks;  less  in  non-laborious  occupations. 


SUBASTRAGALOID  DISLOCATION 

This  refers  to  the  luxation  under  the  astragalus,  including  the  os 
cakis.     It  resembles  the  so^alled  "reversed  Pott's  fracture"  as  to 
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causation,  symptoms,  and  treatment;  a;-ray  examination  generally 
determines  the  exact  diagnosis. 

Results. — These  are  excellent  and  the  disability  period  generally 
does  not  exceed  a  month. 

TOE  DISLOCATION 

Not  uncommon,  especially  in  the  last  joint  of  the  big  toe. 

Causes. — Direct  violence,  like  a  blow  or  falling  object;  rather  rare. 
Indirect  violence  is  the  common  cause,  as  in  tripping,  falling,  twisting, 
or  jamming  accidents. 

Symptoms. — Pain  and  some  disability.  Deformity  may  be  slight 
and  most  marked  in  the  soft  parts.  By  massaging  the  effusion  the 
displaced  joint  ends  can  be  felt,  and  fracture  excluded  by  lack  of  crepi- 
tus and  false  motion. 

Treatment. — This  is  by  traction  and  manipulation;  afterward  a 
light  splint  is  worn  for  a  week  and  a  circle  of  adhesive  another  week. 

Results  are  usually  excellent. 

DISLOCATION  OF  THE  TOES 

These  resemble  those  of  the  fingers  and  occur  from  the  same  set  of 
causes  (Fig.  193).  If  direct  violence  is  at  fault,  a  fracture  is  usually 
associated. 


Fig.  193. — Dislocationof  the  distal  phalanx  of  aloe:  o,  Posterior  variety;  ft,  lateral  variety. 


Treatment  is  the  same  as  for  the  corresponding  condition  in  the 
fingers. 


CHAPTER    VI 


FRACTURKS 

A  fracture  means  a  broken  bone. 

Varieties.— These  depend  upon  a  number  of  factors  relating  to  the 
bone  ilscU  and  the  parts  contij^uous  to  it;  the  following  is  a  convenient 
clinical  classification: 

Simple  or  ciosetl  fracture,  where  the  bone  is  broken,  leaving  the 
skin  intact. 

Compound  or  open  Jracture,  where  there  is  a  wound  in  the  overly- 
ing skin  communicating  directly  with  the  bony  break. 

Imamplefc.  bending,  or  greensttck  fracture,  where  tlie  hone  is  not 
broken  completely  across;  this  generally  occurs  b^-fore  the  age  of 
sixteen,  is  commonest  in  the  forearm  and  clavicle,  and  is  a  rarity  in 
adults.  Undetached  cracks  or  splinters  or  depressions  also  fall  into 
this  group. 

Complete  Jracture,  where  there  is  absolute  separation  of  bony 
fragments  in  varying  axes,  as:  (a)  Transverse,  straight  across  or 
nearly  so,  commonest  near  the  wrist  and  knee;  {b)  ohlitfuc,  cleavage 
at  an  angle,  the  commonest  form;  (f)  spiral,  obUque  breaks  with 
rotation  of  one  or  both  fragments,  next  commonest  form;  {(/)  com~ 
minuted,  with  splintering  or  fragmenting;  (e)  impacted,  with  jam- 
ming or  locking  of  the  fragments,  as  seen  Tj-pically  in  the  neck  of  the 
femur;  {/)  crushing  or  compression,  with  more  or  less  pulpifying,  as  in 
the  bones  of  the  arch  of  the  fool;  (g)  subperiosteal,  rare,  the  periosteum 
being  intact  over  the  break;  (A)  longitudinal,  very  rare,  the  long  axis 
ol  bone  being  completely  split;  (i)  T-shapicd,  a  combination  of  trans- 
verse and  oblique  or  longitudinal,  rather  rare  and  oftenest  seen  at  the 
knee  and  elbow;  (/)  epiphyseal,  separation  of  an  end  from  the  shaft; 
they  only  occur  before  the  twenty-first  year  and  are  practically  trans- 
verse joint  fractures;  (k)  multiple,  breakage  at  more  than  one  level  in 
the  same  bone. 

Displacement  Directioas. — These  depend  upon  the  dte  aiid  cause 
of  the  fracture,  and  the  separation  is  greatest  in  long  bones  from  severe 
forms  of  violence:  (a)  Lateral  or  transverse,  this  may  be  to  one  side 
or  forward  or  backward;  overlapping  or  overriding  of  fragments  of 
var>-ing  degrees  is  associated;  (6)  angulation,  an  exaggeration  of  the 
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above,  one  fragment  being  much  displaced  as  a  rule;  (c)  longitudinal, 
an  overlapping  or  overriding,  usually  of  the  lower  fragment  upon  the 
upper;  (d)  rotatory,  a  twisting  of  one  or  both  fragments,  more  or  less 
overriding  generally  accompanying. 

Causation. — The  exciting  or  determining  causes  are:  (i)  Direct  vio- 
lence, as  from  a  blow  squarely  upon  the  part  broken;  (2)  indirect  vio- 
lence, the  common  cause  due  to  force  transmitted  from  a  distance,  as 
from  a  fall,  twist,  or  wrench;  (3)  muscular  violence,  from  a  strong  con- 
traction of  muscles. 

The  predisposing  or  secondary  causes  are  those  depending  upon 
some  constitutional  disease  process.  Based  on  the  grouping  of  Grun- 
ert/  these  may  be — 

(i)  Fragility  of  local  origin: 

(A)  Tumors, 

(a)  Sarcoma — primary  or  metastatic. 

(6)  Carcinoma — metastatic.  , 

(c)  Thyroid  inadequacy. 

(d)  Enchondroma  and  cysts  (echinococcus  of  bone). 

(e)  Hypemephromata. 

(B)  InflamvuUory. 

Osteomyelitis — pyogenic,  tubercular,  or  syphilitic. 

(C)  Aneurysms. 

(2)  Fragility  of  constitutional  origin : 

(A)  Nervous  diseases. 

(a)  Locomotor  ataxia  (tabes) . 

(6)  Sjringomyelia. 

(c)  Mental  {as  paresis). 

(B)  Senility. 

(C)  Chronic  exhaustive  diseases  (as  diabetes,  nephritis). 

(D)  Atrophy  of  non-use. 

(E)  Scurvy  (children). 

(F)  Rickets — osteomalacia. 

(3)  Idiopathic  fragility ,  like  osteoporosis  and  fragilitas  ossium. 

Of  the  foregoing,  the  commonest  are  tumors,  syphilis,  tabes,  rick- 
ets, and  local  bone  changes. 

Healing  Process. — The  progress  toward  repair  is  similar  to  that  of 
damaged  soft  parts.  Essential  elements  for  osseous  repair  are  the 
periosteum  and  cortical  bone,  as  new  bone  cells  are  reproduced  there- 
from; these  cells  are  called  osteoblasts.  When  any  bone  is  broken  the 
(a)  bony  edges  are  more  or  less  separated;  (6)  the  periosteiun  is  torn, 

^  Deul.  Zeit.  Chir.,  Ixxvi. 
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sqiarated,  or  strip[>eH  up.  a  section  of  it  remaining  attached  and  form- 
fiqg  the  important  so-called  ''periostea!  bridge";  (r)  damage  to  the  iub- 
cntaneous  tissues  occurs,  resulting  in  hemorrhage  more  ur  less  local- 
ized. Repair  starts  promptly,  and  the  hemorrhage  is  absorbed  and  is 
replaced  by  connective-tissue  cells  in  the  form  of  a  plastic  exudate. 
The  periosteum  and  cortical  bone  begins  to  form  new  osteoblasts,  and 
this  and  the  foregoing  unite  to  form  a  soft  gluey  mass  called  the  lem- 
parary  or  prcK-isiotuil  callus.  The  more  perfect  the  bnny  fragments 
■re  replatcii,  llie  sooner  will  this  mass  coalesce  and  the  smaller  ia 
amount  will  it  obviously  be.  K  the  fragments  are  well  coaptod,  we 
net.  in  effect,  primary  union  (first  intention);  if  not,  we  get  union  by 
8et:untUry  union  (secondary  intention),  with  the  formation  of  much  os- 
iKous  granulation  tissue  or  callus  (Fig.  194}.  The  central  part  of  the 
boov  (awdulla)  helps  also  in  the  process  by  plugging  the  canal  of  the 


nn,  104. — t^iUaiu  funnaUon  following  a  fracture:  a,  Rcdiu-tuin  rampletc;  b,  reduo 
ttUtk .  >tile|r;i^.  rctlurlinnlDcoiniilele.     In  a  ihenwi]]  bcpriinar>-or£jst  mtcniioo 

HHlk"'  1^  tlicn' will  be  Kcondary  or  second  intcnliun  union. 

bono  anvl  (ormintt  what  might  be  termed  an  "intramedullary  splint." 
ttUM  Mifl  culluK  Krudually  hardens  and  begins  to  be  replaced  by  actual 
biMlv  bl  (nurt  twelve  to  sixteen  days,  the  ossification  being  chiefly  due 
^  C<rlk  Uvri\~nl  iu*m  the  periosteum  and  adjacent  cortex.  All  this 
ijtttf  Ike  Uuiy  (raginenls  are  cnsheathcd  in  an  envelope  of  nval  shape 
HtKK  fcikv  thr  ii»inl  ma<lc  by  a  plumber  in  joining  a  broken  lead  pipe 
p*phMx^i-T'    wijicil  joint");  this,  is  the  so-called  "ensheathiiig  callus." 

■^f.  -1 '>."»v  or  pitmanent  callus  procee<ls  and  the  mass  is  gradu- 

^  aw  by  a  process  of  rarefaction  and  condensation,  and 

^  '  N«  l^u^  in  the  medulla  becomes  traversed  by  the  normal 

^^j^k  "    iioi  hing  remains  to  bridge  over  the  break  except  a 

^.i,  .  ■  It  side  of  the  fragments  under  the  periosteum,  and 

^  n  rr|Kur  is  known  as  cortical  callus. 

.  ^vu  that  the  whole  process  toward  union  is  one  of  scar 
■Mu^^tts  lo  that  occurring  in  the  skin  or  other  soft  parts. 
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The  averai^  time  for  the  fonnatioo  of  bony  callus  :iaturaI1y  varies  in 
different  bones,  and  is  about  as  follows:  three  weets.  cl.i\icle,  ribs; 
Ifour  to  ox  weeks,  arm.  forearm,  leg;  six  to  eight  weeks,  thigh. 

In  children  union  is  somewhat  more  rapid;  in  the  aged,  a  little 
slower.  The  better  the  setting,  the  quicker  the  uiuon.  Simple 
(dosed  I  fractures  unite  somewhat  sooner  than  clean  compound  (open) 
fractures.  Infected  compound  (open)  fractures  unite  more  slowly,  as 
do  multiple  or  comminuted  fractures. 

Impaired  Healing. — \\'here  union  is  prolonged  two  or  more  weeks 
bej'ond  the  a\-eragc,  wc  .speak  of  it  as  lidoycJ  union.  If  the  union  occurs 
with  the  interposition  of  6brous  tissue,  we  speak  of  it  as  fibrous  union 
(also  caSkd  false  callus).  This  junction  by  a  fibrous  band  is  common  in 
Ihe  neck  of  the  femur,  patella,  and  olecranon.  If  a  joinl-like  junction 
is  effected  we  call  it  ps^vdartkrosis  or  Jalsf  joint;  this  is  exceedingly 
nre.  When  there  is  little  or  no  union  wc  speak  of  it  as  Twn-itnion. 
Strictly  speaking,  it  israro  fur  this  to  occur,  as  in  time  some  sortiA  union 
alwa>'s  ensues.  When  there  is  much  deformity  or  disability  alter 
union,  we  speak  of  it  as  "faulty"  or  "vicious  union";  this  is  commonest 
in  the  cla\*icle.  arm.  forearm,  leg,  and  thigh. 

Causes  of  Impaired  Union.— These  may  be:  Ci)  Local,  due  to  the 
bone;  (2)  general  or  systemic,  due  to  constitutional  disease. 

(1)  Local. — (a)  Imperfect  settins  and  immobilization,  resulting  in 
separation  of  frapmenls.  Thus  is  the  main  cause,  {b)  Interve^iori 
bet'uten  jragmcnts,  of  bone,  muscle,  tendon,  or  other  soft  ports,  (c) 
Infection  by  pus-produdng  germs,  id)  Deficient  blood-supply  from 
original  blood-vessel  damage  or  subsequent  treatment.  (<)  Tunutrs 
of  Ike  bone,  like  sarcoma. 

(s)  GenCT-o/.— Acute  infectious  diseases,  tuberculosis,  syphilis, 
rheumatism  and  gout,  nephritis,  diabetes,  alcoholism,  rickets,  anemic 
states,  locomotor  ataxia,  syringomyelia,  jxiralysis,  and  paresis.  I 
firmly  believe  that  distant  and  perhaps  relatively  quiescent  pus  fod 
arc  foes  of  early  union  and  are  often  the  source  of  infecting  blebs;  oral 
and  gcnilo-urinary  septic  foci  are  the  commonest  sources. 

Practically  speaking,  the  main  cause  is  improper  setting  and  im- 
perfect splintage;  the  ne.\t  conunoncst  cause  is  interposition  of  soft 
or  hard  parts.  I  do  not  believe  syphilis  to  be  a  marked  factor;  if  it 
was,  non-union  would  be  exceedingly  common. 

Fracture  Symptoms.— These  are:  (i)  Subjective,  related  by  the 
patient;  (2)  objtftive,  apparent  to  the  examiner. 

(i)  Subjective.-  l^i'  patient  makes  statements  as  to  (a)  pain,  usu- 
ally considerable  at  the  time  of  the  injur>';  it  may  diminish  for  a 
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short  period  soon  thereafter  and  recur  when  the  ''secondary  swelling*' 
begins.  After  setting,  it  may  completely  cease,  but  always  diminishes. 
It  may  be  located  at  the  site  of  the  break  or  radiate  therefrom.  Alco- 
holics and  syphilttics  feel  it  but  little,  and  it  is  less  marked  when  there- 
is  wide  separation  of  the  fragments  or  when  they  are  impacted.  Gen- 
erally it  is  more  severe  near  a  joint  or  a.bout  parts  rich  in  nerve  supply. 
Expressions  of  pain  vary  largely  with  the  indi\idual  and  the  circum- 
stances of  the  accident.  Workmen,  soldiers,  athletes,  and  others  oc- 
casionally pay  little  heed  to  pain  under  the  excitement  or  interest  of 
work  or  contest. 

(6)  /)(saft/7iyy.^ Usually  loss  of  function  is  more  or  less  complete 
from  pain  or  deformity,  or  both;  this  greatly  depends  upon  the  site 
and  nature  of  the  fracture  and  the  manner  of  its  receipt.  The  dis- 
ability becomes  more  manifest  upon  purposeful  efforts  to  functionate, 
and  it  is  greatest  in  those  bones  necessary  to  the  work  or  object  in 
hand. 

(c)  Audibtf  5r«.vfl/wn5. —Frequently  a  patient  will  say  "I  heard 
something  crack";  in  reality,  any  such  sensation  must  be  more  imag- 
inary than  real. 

(d)  Deformity. — Usually  spoken  of  in  terras  of  distortion  or  swell- 
ing; this  varies  i\ithin  wide  limits. 

(2)  Objective. — These  arc  the  most  essential,  and  should  be  searched 
for  systematically.  The  pathognomonic  signs  of  respective  fractures 
will  be  stated  in  detail  later. 

(a)  I tjspe<:th».— Deformity.— InAicaied  by  the  altitude  of  the  pa- 
tient and  the  outline  or  axis  of  the  part  affected. 

Swelling.  -This  may  not  appear  for  an  hour,  and  is  greatest  in 
vascular  areas  and  where  the  bone  is  close  to  the  surface  or  main  joints. 

0/5£o/ora/ioH .^Redness  may  appear  within  a  few  moments,  to  be 
followed  by  more  or  less  diHuse  bluish  discoloration  within  a  few- 
hours.  Localized  and  kte,  it  is  very  suggestive  of  (ractua-;  as.  for 
instance,  the  postraastoid  ecchymosis  of  fractured  base  of  skull,  or  of 
the  perineum  in  fracture  of  the  pelvis.  It  may  be  very  extensive  and 
extravasate  a  long  distance,  as  in  a  fractured  arm  with  ecchy-mosis 
reaching  to  the  elbow  and  midchest. 

Blebs  (serous  or  blomly)  are  tj-pical  of  fracture  and  may  occur  after 
the  first  few  hours.  They  aie  most  marked  in  simple  fractures  of  the 
leg,  but  are  rare  in  alt  forms  of  compound  fracture  because  the  wound 
of  the  latter  appears  to  relieve  subcutaneous  tension  by  a  sort  of  spon- 
taneous decompression. 

(ft)    Piilpatiim. — Deformity  sometimes   can    be   outlined.     Pain 
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elldted  by  direct  or  transmittal  pressure  or  motion  of  the  part.  Even 
in  the  absence  of  other  signs,  the  presence  of  localised  or  point  pain  is 
ver)-  suggestive;  this  is  notably  so  in  the  clavicle,  foreami,  and  fibula. 

ifi)  False  nutlhn  occurs  in  fractures  and  in  no  other  condition,  and 
is  the  only  pathognomonic  sign  of  such  lesion.  It  must  he  elicited  care- 
fully; it  is  least  reliable  in  the  presence  of  much  effusion  or  near  joints, 
and  most  valuable  in  fracture  of  the  shaft  of  Itmg  bones. 

{d)  Crepitus  is  the  most  unreliable  sign,  as  it  is  inconstant,  occurs 
in  other  conditions,  and  to  elicit  it  often  rauses  needless  pain  and 
damage. 

(«)  Tmsi<m  or  spasm  is  often  noted  in  adjacent  muscles,  especially 
in  uj^r  thigh  fractures. 

(/)  Motion,  passive  and  active,  is  limited  by  pain,  spasm  of 
muscle,  and  deformity.  Certain  abnormal  motions  may  be  increased, 
as  in  Pott's  fracture. 

{g)  Auscultation.— Cor(\hmci\  with  percussion,  a  change  in  the  note 
is  apparent  by  use  of  the  stethoscope  or  car;  most  marked  in  the  skull, 
clavicle,  and  ribs,  when  Utile  or  no  separation  has  occurred. 

(A)  Measurement. — Ordinarily  shorter  in  the  vertical  and  larger  in 
the  transverse  diameter. 

(i)  X-ray. — Usually  not  needed.  Fluoroscopic  examination  is 
exceedingly  imrcliable  and  deceptive.  Radiographs  should  be  made 
in  two  axes  of  the  limb,  and  the  uninjured  side  should  be  shown  on  the 
same  plate  if  possible,  and  all  the  plates  should  be  made  with  the  same 
focus  and  the  same  ax»,  so  that  fal<ic  shadows  will  not  be  possible. 

Complications. — Those  relating  to  the  bone  have  been  referred  to 
tinder  Impaired  Healing;  the  others  may  depend  upon  (i)  locat  or 
(2)  general  or  systemic  causes. 

(i)  Local  Causes.^Skin  may  be  contused  or  otherwise  damaged  by 
the  initiaUng  violence,  or  later  from  the  swelling;  either  occasionally 
leads  to  ulceration  or  gangrene.  A  bleb  allowed  to  become  infected 
or  pressure  from  a  splint  may  act  likewise. 

Blood-vessels  may  be  excessively  torn,  leading  to  hemorrhage;  in- 
flammation of  vessels  ma\'  cause  arteritis  or  phlebitis.  Embolism  or 
thrombosis  occasionally  occurs,  most  commonly  of  a  pulmonarx'  t)pe 
in  the  aged.    Aneurysm  is  a  very  rare  sequence. 

Nerves  may  be  contused,  lacerated,  or  severed.  Some  trophic  changes 
and  disturbances  of  sensation  may  also  occur,  causing  anesthesia  or 
hjperesthesia.      Neuromata  rarely  occur. 

(2)  General  Causes. — Shock  of  some  degree  is  an  incident  of  most 
fractures;  it  rarely  lasts  more  than  a  short  time,  and  if  profound, 
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generally  Indicates  severe  or  associated,  injury,  and  frequently  is  a 
sjinptom  of  hemorrhajiic, 

Fat  embolism  is  generally  a  late  manifestation.  Fat  gels  into  the 
circulation  in  e\'er>'  fracture,  and  is  generally  found  in  the  urine.  If 
emboli  result,  the  lungs,  brain,  and  kidneys  are  oftenest  affected ;  some- 
times areas  of  infarction  form  that  may  lead  to  death. 

Sepsis  is  limited  practically  to  compound  (open)  fractures.  The 
pus-producing  organisms,  especially  staphylococci,  are  the  common 
offenders.  The  germs  of  tetanus,  malignant  edema,  and  the  Bacillus 
aerogencs  also  occasionally  gain  cnlrance. 

Deiirium  tremens  is  rather  common  and  occurs  usually  in  steady 
drinkers  who  may  be  practically  sober  when  hurl,  and  to  them  the 
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Fig.  195. — Coat-sIccv'c&linK. 


Fir.  lofi. — Coat-slecvc sling. 


shock  of  the  accident,  the  enforced  idleness,  and  the  withdrawal  of 
alcoholic  stimulation  is  too  much  for  a  nervous  organism  that  has 
been  more  or  less  nourished  by  alcohol.  This  is  a  very  serious  com- 
pKcatiun,  and  it  is  a  good  ruk*  to  administer  prophylactic  doses  of 
bn.>mids  and  chloral  (or  other  sedatives)  at  once  to  any  patient  of 
known  alcoholic  type. or  to  one  who  shows  tremor  of  the  tongue,  fingers, 
or  muscles,  especially  if  insomnia  coexists. 

Traumatic  deiirium  is  rare  and  is  said  to  occur  chiefly  in  the  young 
tlkd  Bgc<l,  or  in  those  who  are  total  abstainers.  The  symptoms  are 
Kkv  »k-oht>lic  ticlirium.    The  writer  has  never  seen  an  authentic  case. 

^mtmmonia  is  rather  common,  especially  in  the  aged,  debilitated. 
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and  alcoholic.  If  it  occurs  early,  frank  lobar  or  lobular  pneumonia 
geiierally  exists;  later,  hypostaitc  ptieumvnia  is  more  usual,  and  then  the 
pulmonar\-  symptoms  are  not  marked,  but  the  condition  is  usually  one 
of  great  prostration.  dr>-  tongue,  somnolence  or  irritability,  and  low 
delirium,  with  terminal  edema  and  coma. 

Treatment— This  may  be  divided  into;  {a)  Primary  or  first  aid;  (6) 
reduction  or  setting;  (c)  immobilizing  or  splinting;  (rf)  restoring  func* 
tion  by  massage,  manipulation,  or  apparatus. 
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F%.  197. — Improvised  sjilini  made  frum  a  coat  w  bbnLei  rvlloJ  on  a  pole  01  nuL 

(a)  Primary  or  Jirsl  aid  has  to  do  with  the  transportation  and 
initial  care  up  to  the  time  of  setting.  Every  effort  should  be  made  to 
keep  the  part  in  as  near!)'  a  normal  position  as  possible,  and  free  nf  all 
^encircling  pressure.  If  a  patient  is  to  be  carried,  one  person  should  be 
iven  sole  charge  of  the  injured  part  and  others  should  perform  the 
actual  lifting.  A  coat,  two  shirts,  or  a  blanket  rolled  upon  canes, 
slats,  or  broomsticks  (Figs.  195  198)  makes  an  efticicnl  splint  that  will 


Fig.  T98.— HyperHcxion  of  the  knee,  acl'ing  as  an  improvised  touroiquct  (or  bktdlng  from 

a  frnclurv  bcluw  ihe  knee. 


prevent  compounding  a  simple  fracture.  A  shutter  or  cellar  door 
makes  an  excellent  litter,  A  bleeding  compound  fopen)  fracture  may 
need  a  tourniquet  occasionally;  the  wound  is  better  left  exposed  unless 
it  can  be  covered  by  sterile  material.  With  the  patient  in  bed,  the 
part  can  be  kept  motionless  by  sand-bags  or  padded  bricks,  or  by  some 
improvised  loose  splint  made  from  a  pillow,  a  pasteboard  or  wooden 
box,  shingles,  or  fence-slat. 
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(6)  Re4uclion  or  selling  is  Ihe  mosl  important  element  and  the  key 
to  the  outcome,  as  no  splint  or  other  device  can  promise  a  good  result 
if  the  setting  is  inadequate  or  faulty;  conversely,  the  splint  is  rela- 
tively unimportant  if  good  setting  has  been  accomplished.  The  bone 
should  be  set  as  soon  as  passible.  However,  it  is  to  be  appreciated 
that  there  are  two  general  classes  of  fractures,  namely:  (i)  displaced 
and  (3)  Don-di^laced.   The  former  demand  reduction  and  retentional 

essentials  of  treatment;  but  the  latter 
require  reletttion  only.  In  other  words, 
some  fractures  must  be  set  and  splinted. 
but  others  need  only  splintage. 

Anesthesia  is  a  valuable  aid,  notably 
in  fractures  about  the  wrist  and  ankle. 
Nitrous  oxid.  ether,  or  ethyl  chloric!' 
should  be  used  in  preference  to  chloro- 
form, bec-ause  the  latter  seems  danger- 
ous in  this  as  in  most  injuries.  Primary 
anesthesia  only  is  needed,  as  a  rule,  but 
care  must  be  observed  in  keeping  the 
dressings  intact  when  the  patient  is  re- 
gaining his  senses. 

Traction,  pressure,  and  manipula- 
tion are  the  maneuvers  used,  and  where 
anesthesia  is  declined  or  inadvisable, 
some  relief  from  muscular  contraction 
can  be  obtained  if  the  limb  is  allowed  to 
dangle;  or  if  pressure  is  made  for  a  few 
minutes  over  the  main  blood-vessel  (as 
the  axillary  or  femoral);  or  if  the  h'mb 
is  placed  in  salt  and  ice  until  the  "freeZ; 
ing"  effect  is  gained. 
BUbs  are  opened  only  if  they  are  likely  to  interfere  with  the  dress- 
ings; the  later  they  are  opened,  the  less  the  chances  of  infection.    They 
should  he  ioHin  sterilized  and  transfixed  at  their  base  with  a  sterile 
instrument  (Fig.  199). 

(c)  Imnwinlising  or  splinting  may  be  temporary  or  permanent 
The  essentials  of  a  splint  are:  (a)  Safety  and  adequacy;  (2)  ease  of 
application  and  removal;  (3)  comfort,  light  weight,  pressure  freedom; 
(4)  ready  mspection  of  the  part;  (5)  cheapness;  (6)  capability  of  being 
used  from  start  to  finisli. 

The  usual  splint  is  of  basswood  or  white  wood  or  plaster  of  Paris. 


Fig.  199. — Opening  »  bltb 
The  cerrtcl  metliod  it  to  Ua.Il^lil:, 
inciae.  or  aspirate  at  the  jiinclbn 
between  the  sound  and  un.<u)un(l 
skin.  The  ituaireet  method  is  to 
make  the  0[>eninK  at  ot  near  the 
summit. 
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Felt,  tin,  aliiminum,  and  other  materials  are  also  used.  The  "sets  of 
flints  to  fit  any  fracture"  are  usually  about  as  valuable  as  the  aver- 
age madiincd  horsei^hoe  before  it  has  been  shaped  in  the  iorgc;  il  is 
wisest  to  make  the  splint  fit  the  fracture  rather  than  the  fracture  fit 
the  splint. 

Strips  of  freshly  prepared  plaster  of  Paris,  so  shaped  or  molded  as 
to  fit  the  part,  make  excellent  splints  for  the  arm.  foreann.  lower 
thigh,  and  leg  fractures;  these  so-called  "molded  plaster-of-Paris 
splints"  meet  all  the  essentials  named  above  and  they  can  be  applied 
at  once. 

If  swelling  of  the  part  is  excessive,  the  limb  should  be  shaved  and 
protected  by  layers  of  loosely  appUetl  gauze  or  cotton,  and  then  placed  in 
an  elevated  temporary  spiinl  made  of  a  gutter-shaped  box  or  tin  trough 
which  extends  far  enough  up  and  down  lo  fix  adjact-ni  joints.  If  a 
molded  plaster-of -Paris  splint  is  used,  it  k  not  necessary  to  await  the 
decrease  of  the  swelling.  Splints  of  wood  J  to  )  inch  thick  suitably 
padded  can  be  placed  laterally  on  a  limb  as  a  temporar>-  support;  they 
should  alwa>'s  be  wider  than  the  limb  and  welt  protected  to  prevent 
pressure.  In  from  one  to  ten  days  swelling  should  diminish  enough  to 
allow  a  permanent  dressing  to  be  applied,  and  this  is  generally  of 
plaster  of  Paris,  eitlu-r  a  circular  plaster  or  molded  plaster  cast. 

Circi4Uir  plaster  casts  arc  applied  by  first  shaving  the  limb  and  then 
washing  it  with  soapy  water  and  later  with  alcohol.  After  being 
dried,  it  should  be  powdered  with  talcum  or  borax.  Blebs  are  painted 
with  iodin  and  punctured  and  covered  with  sterile  gauze.  A  flannel  or 
sheet  lint  bandage  is  then  applied,  snugly,  smoothly,  and  circularly; 
any  reversing  will  cause  pressure  and  wrinkling.  In  lieu  of  flannel  or 
lint,  sheet  wadding,  stockinette,  or  several  thicknesses  of  gauze  or 
cotton  may  be  used.  The  plaster-of-Paris  bandage  meanwhile  has 
been  soaking  in  hot  water  and  is  now  applied,  beginning  at  the  distal 
end  of  the  Hmb.  Depending  on  the  fracture  and  the  bandage,  from 
six  to  twelve  layers  of  bandage  will  be  needed.  They  are  best  made 
from  crinoline  or  wide  meshed  gauze  with  "dental  plaster."  Any 
width  less  than  4  inches  is  hard  to  apply.  Loose  plaster  can  be  rubbed 
on  to  fill  in  the  gaps  and  smooth  rough  spots.  Reinforcement  can  be 
made  by  strips  of  basswood,  aluminum,  wire,  or  tin.  The  limb  must 
be  carefully  held  while  the  plaster  is  drying,  and  if  any  swelling  occurs, 
the  cast  must  be  immediately  split,  as  pressure  of  a  few  hours  may  lead 
to  irreparable  damage.  The  cast  is  best  cut  by  an  ordinarj-  heavy 
jack-knife;  vinegar  or  peroxid  and  hot  water  softens  plaster.  If  a 
circular  cast  is  applied  with  the  object  of  being  immediately  slit,  this 
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can  he  best  accompKshed  by  burying  a  GigU  saw  just  under  the  first 
turn  of  plaster;  such  a  dressing  is  called  a  "split  circular  cast." 
With  care  and  some  reshaping  ii  t-an  be  used  from  start  to  finish  in 
many  cases,  and  the  edges  of  it  may  be  well  protected  by  adhesive 
plaster. 

Molded  plaster  casts  are  fashioned  by  two  methods.  In  one  (as  in 
the  shoulder  or  leg)  a  pattern  is  cut  of  the  part  to  be  enclosed,  and  this 
is  then  covered  by  many  ovcrlappings  (six  to  twelve)  from  a  moist  pias- 
ter bandage,  and  while  moist  it  is  applied  and  held  in  place  by  gauze 
bandages  until  drj'ing  is  complete,  and  it  is  then  suitably  held  by  ad- 
hesive or  other  means  (Fig.  aoo).  The  usual  method  (especial!)'  in 
Pott's  and  Colles'  fracture)  is  to  determine  the  length  and  width  needed, 
and  then  a  piece  of  flannel,  sheet  wadding,  or  lint  is  selected  an  inch 
wider  and  longer  than  required.  On  this  as  a  base  a  mobt  plaster-of- 
Paris  bandage  is  unrolled  until  from  five  to  fifteen  thicknesses  are  laid, 
and  this  makes  one-half  of  the  splint,  and  it  is  then  put  aside  until  the 
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Fig.  aoo. — PosUirior  nwlileU  plaster-of-Paris,  metal,  ui  felt  splint  fur  the  lower  ejtlrtmi^; 
this  16  commonly  called  a  "slippct"  or  "iruusU"  ^lint. 


other  half  is  similarly  fashioned.  These  arc  then  applied  (the  flannel  or 
wadding  next  the  skin)  and  molded  to  fit  the  part  and  kept  in  place 
until  dr>'  by  a  few  turns  of  a  gauze  bandage.  WTien  dry,  this  ban- 
dage is  removed  and  the  splint  is  trimmed  as  needed,  and  then  fucd 
by  a  few  spiral  bandsof  adhesive. and  still  further  reinforced  byagaiwe 
bandage.  There  is  always  a  gap  at  the  margin  of  such  splints  suffi- 
cient to  permit  circulation  and  inspection;  likewise  cutting  one  etige 
of  the  adliesive  allows  either  portion  of  the  splint  to  hinge  over  like 
the  lid  of  a  box.  and  thus  give  access  enough  for  greater  inspection, 
massage,  or  motion  when  desired. 

Other  Casts. — Flour  paste  and  paper  make  a  fairly  firm  and  tight 
molded  splint.  "Yucca  wood"  and  felt  are  useful  in  some  cases. 
Sheet  aluminum,  tin,  and  wire  netting  also  are  used. 

Window  Casts.~h\  a  compound  (open)  fracture  it  is  often  neces- 
sary to  have  a  gap  in  a  circular  cast  for  dressings,  and  such  a  hole  is 
called  a  "window."    It  is  best  to  cut  this  while  the  cast  is  hardening, 
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1e  required  area  having  been  previously  determined.  If  an  inverted 
tin  cup  or  small  wooden  block  is  placed  over  the  site  of  the  "window" 
after  one  layer  of  plaster  is  applied,  the  lump  thus  formed  arts  as  a 
guide  lor  the  cutting  out  of  the  plaster  after  it  hardens.  The  margins 
of  such  a  window  can  be  protected  from  raveling  and  soiling  by  a  lining 
of  gutta-percha  tisjiue,  oil  silk ,  or  adhesive.  The  former  is  purchasable 
in  yard-square  sheets  and  is  about  as  thick  as  paper.  Mixed  with 
chloroform  it  forms  a  rubber  glue  that  can  be  brushed  on  the  edges 
of  the  window  if  desired.  If  the  conditions  require,  the  cast  may  be 
applied  in  two  circular  segments,  tlie  inter\cnin|;  part  beiJig  bridged 
over  by  rods  of  curved  iron  or  other  metal  (Fig.  sot). 

(d)  Restoring  /'umlion. — This  step  in  treatment  occurs  generally 
of  its  own  accord  if  the  preceding  essentials  have  been  successful. 
Xo  rigid  splint  should  be  used  after  firm  union  occurs.  Gentle  massage 
can  be  given  after  the  first  day  in  practically  all  fractures,  those  at  the 


Fig.  101- — Plasicrof-Paris  cast  fta  compoimd  fracture  of  leg  with  window  and  angtr-iron 

bridge- 


elbow  being  one  exception.  Each  massage  period  is  gradually  in- 
crea.sed  from  once  daily  for  five  minutes  to  twice  daily  for  twenty 
minutes  or  oftener.  Camphorated,  olive  oil,  or  cocua-butter  are  good 
emollients.  If  a  molded  splint  is  used,  the  massage  is  given  at  first 
witli  one-half  the  cast  in  situ.  If  massjii^ing  causes  undue  pain,  swell- 
ing, or  redness,  it  is  being  given  too  vigorously,  doing  harm,  and  should 
be  modified :  ordinarily  it  causes  a  sense  of  warmth,  tingling,  and  satis-' 
faction.  The  parts  above  and  below  the  actual  fracture  should  be  firet 
massaged,  gradually  getting  nearer  to  the  broken  area.  Adjacent 
joints  shotdd  get  the  most  vigorous  attention.  The  whole  object  is  to 
Ci)  reduce  swelling,  ii)  promote  circulation,  and  (3)  restore  muscle  tone 
during  the  period  of  enforced  inacti\ity. 

Passive  motioti  can  be  given  in  some  cases  in  two  weeks,  and  in 
nearly  all  in  four  or  five  weeks.  The  range  of  motion  is  at  first  very 
slight  and  at  a  distance  from  the  break,  and  ordinarily  is  given  at  the 
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end  of  a' massage  stance.    The  increase  of  motion  keeps  pace  with 
the  massage  increase;  and  when  it  has  proceeded  a  week  or  two  with- 


Fig.  202. 


Fig.  303. 


Fig.  304- 


Fig.  205. 

Figs.  103-205. — Rubber  band  exerciser  for  a  stiff  wrist  or  elbow.    This  arrangement  or 

modification  promotes  flexion  or  extension. 

out  undue  reaction,  then  the  patient  can  be  allowed  to  make  active 
motion  unaided  and  within  narrow  limits.    In  all  cases  the  patient 
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must  be  cautioned  to  move  the  unsplinted  parts  rather  vigorously; 
This  is  especially  necessary  in  fractures  of  the  forearm,  where  the 
-fingers  must  be  kept  moving  to  forestall  tenosynovitis.  The  vigorous 
use,  in  or  out  of  bed,  of  dumb-bells,  weight  pulls,  and  forced  breathing 


Fig.  206. — Rubber  band  exerciser  for  a  stiff  ankle.    This  airangcment  01  modification 
prdmotes  flexion  or  extension. 


Fig.  307. — Rubber  band  exerciser  for  a  stiff  knee. 


Fig.  208. — Rubber  band  exerciser  for  a  stiff  knee. 

do  much  to  prevent  hypostatic  complications,  especially  in  the  aged  or 
debilitated.  The  methods  suggested  in  Figs.  202-208  are  self-explan- 
atory and  are  of  service  in  those  cases  associated  with  joint  stiffness. 
The  further  treatment  is  given  under  Complications. 
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Compound  or  Opeh  Fractures 

Special  attention  is  given  these  to  prevent  sepsis,  leading  to  de- 
layed healing,  necrosis,  amputation,  or  even  death.  Wc  are  dealing 
with  a  presumably  infected  lacerated  wound  and  a  broken  bone  in 
ever)-  instance,  and  to  that  dcfirce  we  begin  xviih  an  infection. 

Primary  Treatment. — The  first  essential  is  disinjedion;  the  second, 
ctmsenation.  Four  tincture  of  iodin  (recly  into  and  about  the  wound 
and  then  cover  it  with  a  clean  dressing,  but  do  not  touch  Uic  parts. 
Give  tetanus  antitoxin,  especially  if  there  has  been  any  chance  of  in- 
fection from  soil  or  street  dirt.  If  the  part  is  dirty  or  much  lacerated, 
or  if  the  fracture  seems  severe,  inast  on  ether  or  nitrous  oxid  being 
used;  then  shave  the  adjacent  parts,  keeping  the  uaund  itself  covered  by 
a  sterile  pad  until  the  last.  Get  rid  of  grease  with  gasolene,  bcnzin,, 
kerosene  or  oil,  but  do  not  scrub  or  roughly  handle  the  parts.  Sop) 
with  alcohol  and  dry,  and  then  paint  with  one-half  strength  (ji  per 
cent.)  tincture  of  iotlin,  filling  the  wound  to  overflowing  with  it.  The 
wound  and  the  parts  about  it  are  now  a  relatively  slcriJc  lield,  and  sur- 
face infection  will  be  cared  for  by  the  iodin. 

Skin  at  the  edges  of  the  wound  if  badly  crushed  (already  dark  blue 
or  brown)  had  better  be  clipped  off;  do  not  cut  skin  stripped  up  unless 
it  is  in  vcrT,'  thin,  dark,  frayed  ribbons.  It  is  generally  wisest  for  in- 
spection to  extend  the  original  wound  by  a  scissors-cut  unless  there 
is  a  mere  puncture;  comminution  and  skin  stripping  make  this  incision 
imperative  lor  the  purpose  of  introducing  iotlin.  Do  not  aacrUicc  any 
red,  bleeding,  or  attached  bony  or  soft  parts. 

Mitsde  or  lettdon  pulpilicd  or  frayed  so  that  it  is  brown  or  black  and 
soft  can  be  cut  away ;  otherwise  il  is  safest  left  alone. 

Bhcd-vcssels  torn  and  bleeding  are  tied  with  plain  or  iodinized  cat- 
gut. 

Nenes,  if  important  and  recognizable,  are  anastomosed. 

Periosteum  is  saved  to  the  last  degree,  tvea  though  it  is  apparently 
hopelessly  crushed;  il  is  valuable  enough  to  be  kept. 

jBiMw/ragffwnte.if  attached,  are  kept,  especially  if  only  a  small  por- 
tion of  periosteum  adhenrs.  Loost',  detached,  and  denuded  fragments 
are  better  out  than  in,unlcss  they  can  be  rctiltcd;  this  is  espcci:i!ly  true 
of  the  medullary  part  of  long  bones.  All  soft  parts  preventing  bony 
coaptation  must  be  lifted  or  cut  away  in  an  effort  to  make  a-durrion 
as  perfect  as  possible;  howe\'cr,  continued  traction  obviates  much  of 
this.  Metallic  aids  to  maintain  the  corcerlcd  position  (wire,  plates, 
or  pins)  do  not  act  well  when  applied  at  an  early  stage;  hence  kangaroo 
or  chromic  gut  should  Ijc  employed  fur  this  object  if  needed. 
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Closure  should  begin  by  bringing  periosteum  over  the  line  of  break 
so  far  as  possible;  interrupted  plain  or  iodized  catgut  sutures  arc  used 
for  this,  without  undue  tunsion.  Loosely  suture  muscles  and  kndons 
after  the  same  manner.  Drain  down  to  the  fracture  site  with  gutta- 
percha (rubber)  tissue,  a  cigarette  drain,  or  rubber  tubing;  make  an 
opening  at  the  opposite  side  or  lower  down  (or  counterdrainage  if 
Deeded.    Two  small  drains  are  four  times  as  good  as  one  big  drain. 

Skin  is  loosely  stitched  with  silk,  horsehair,  or  Mlkworm-gut,  this 
stitch  being  interrupted  and  including  the  subcutaneous  fascia. 
Squeeze  the  wound  dry  and  cover  it  by  eight  or  more  thicknesses  of 
gauze  moist  from  immersion  in  iodin  water  (ij  :  Oj).  Do  not  en- 
ciiclc  the  limb  until  several  more  layers  of  drj'  gauze  are  applied,  and 
then  use  a  gauze  bandage  to  cover  all.  Place  the  part  in  a  box  or  gut- 
ter or  other  loose,  well-padded  temporary  splint.  See  thai  reduction 
is  well  maintained  and  that  the  part  is  elevated  when  the  patient  is 
returned  to  bed.  If  there  is  much  separation,  bntlsing.  or  crushing  of 
the  part,  it  is  a  safer  plan  to  do  little  if  any  suturing;  in  sut:h  a  case  the 
wound,  after  iodin  cleansing,  is  loosely  packed  with  moist  iodin 
water  gauze. 

No  wound  oJ  compounding  is  too  small  to  drain;  none  loo  lar^e  to 
leave  unsuturcd.  Treat  the  constitutional  signs  in  the  ordinary  manner 
if  necessary. 

After-treatment. — Tn  the  absence  of  much  local  pain,  soaking  of 
the  dressings,  tempcralure  over  loi"  F.,  or  pulse  over  too,  it  is  un- 
necessary to  change  the  dressings  until  the  third  or  fourth  day;  the 
seventh  day  may  be  early  enough  in  some  instances.  At  this  first  re- 
dressing the  splint  preferably  remains  in  situ.  If  there  is  not  much  dis- 
charge, if  the  wound  looks  hcaltliy  and  if  signs  of  inflammation  are 
lacking,  then  it  is  prudent  to  remove  one  drain  completely  if  two  were 
inserted.  If  only  one  was  used,  it  can  be  shortened  an  inch  and  twisted 
in  the  wound  to  prevent  adhesions  fastening  to  it.  A  dr>'  sterile  gauze 
dressing  is  then  applied.  If,  however,  signs  of  trouble  are  manifested 
by  pain,  fever,  high  pulse,  and  local  evidences  of  beginning  infection, 
then  all  the  stitches  must  be  removed,  the  wound  irrigated  with 
hot  iodin  water  (sj  :  Oj).  ^^^^  the  gaping  opening  loosely  packed 
with  moist  iodin  water  gauze.  Support  such  a  patient  well  with 
food,  whisky  (especially  if  a  drinker),  slr\Tlinin,  and  qujnin.  Re- 
gard this  patient  as  a  septic  case.  Dress  the  part  again  that  same 
day  if  necessar>'.  If  there  is  any  foul-.smelling  discharge  (generally  it 
is  brownish  yellow),  then  irrigate  with  a  deep  pink -colored  solution  of 
permanganate  of  potash  and  use  a  wet  dressing  of  the  same.    Do  not 
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use  peroxid  in  any  deep  or  hidden  ca\'ity.  Cut  away  sparingjly  any 
black  or  deeply  di&colurcd,  sloughing,  soil,  ur  gangrenous  areas,  as 
many  of  these  later  delimil  thcmsi'lves.  A  Ihickish  yellow  or  whitish 
pus  means  usually  a  staphylococcus  infection  a  (Treat  deal  less  viru- 
lent thiin  a  streptococcus  infection,  with  but  little  or  no  thin  pus. 
Green  pus  is  usually  a  pyocyaneus  infection  of  low  grade.  Foul, 
odorous  discharge  is  probably  colon  infection.  If  there  is  any  crepi- 
tation, bubbling,  or  gaseous  formation  in  the  wound  the  condition  is 
dangerous,  as  the  infection  is  then  of  the  tjpe  of  malignant  edema  or 
Bacillus  aSrogcncs  capsulatus.  Multiple  inciaons  and  counterdrain- 
age  is  then  neede<l.  with  flomling  of  the  part  in  peroxid  of  hydrogen 
and  a  plentiful  gauze  dressing  wet  in  the  same  material,  or  any  other 
oxygen  carrier,  such  as  permanganate  of  potash.  If  the  local  or  general 
conditions  still  seem  uncontrolled,  then  an  anesthetic  should  be  given, 
the  splint  removed,  and  the  wound  laid  widely  open  and  redistnfected 
by  iodin.  If  there  are  pockets  or  sinuses,  each  must  be  drained  and 
counterdrainagc  liberally  provided  where  needed,  as  the  condition  now 
is  a  deep-seated  cellulitis  with  perhaps  osteomyelitis.  The  splint 
is  reapplied  with  the  wide  open  wound  loosely  packed  with  gauze  soaked 
in  iodin  ( i  dram  to  a  pint  of  water)  or  permanganate  {deep  pink  colorl 
If  at  this  or  subsequent  dressings  the  bone  edges  are  wholly  denuded, 
smooth,  or  sloughing,  they  may  be  sawed  ofT  (resection  procedure). 
If  this  reveals  an  extensively  invaded  medulla,  then  the  osteomyelitis 
will  probably  go  on  to  amputation  and  possibly  death.  If.  at  the  same' 
time,  the  general  state  is  showing  deterioration,  amputation  should  be 
done  before  it  is  too  late.  When  pos.siblc.  be  conser\'ative  in  seeking 
to  preserve  the  adjacent  joint,  but  select  healthy  tissue.  Icat  reinfection 
occur  in  a  new  focus.  When,  however,  the  discharge  is  more  rebel- 
lious than  serious,  the  pouring  into  the  wound  of  pure  balsam  of  Peru 
sometimes  acts  well,  and  daily  exposure  to  air  and  sunlight  is  of  the 
greatest  value.  The  use  of  bismuth  paste  Ls  sometimes  effective. 
Many  of  these  wounds  keep  discharging  until  a  sequestrum  is  absorbed 
or  cast  off.  WTien  the  infection  is  under  control  some  sort  of  per- 
manent cast  may  be  applied,  usuaUy  a  "circular  window"  or  "molded" 
plaster  of  i'aris  is  used. 

General  Treatment. — This  is  most  important. and  everj*  attention 
must  be  given  to  the  diet  and  general  nutrition  of  the  patient.  When- 
ever possible  abundance  of  fresh  air  and  sunshuie  should  be  provided, 
and  the  septic  cases  especially  will  do  better  if  kept  out-of-doors  the 
entire  day  and  even  at  night  under  protected  conditions.  As  stated, 
when  the  wound  can  be  exposed  to  the  air  and  sunlight,  healing  will 
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be  greatly  hastened  and  discbarge  much  diminished.  Alcohatics  are 
provided  with  a  reasonable  amount  of  stimulants,  and  bromids  and 
chloral  are  given  until  tremor,  restlessness,  or  insomnia  are  controlled. 
Aged  patients  are  frequently  turned  in  an  effort  to  prevent  hv-postatic 
complications,  and  the  head  of  the  bed  is  elevated  or  a  back-rest  is  pro- 
vided to  aid  in  this.  Tonics,  like  strychnin  and  quinin,  are  ordered 
when  needed.    I  have  never  known  sera  to  be  of  any  great  value. 

BULLET  FRACTURES 

Speaking  generally,  the  same  primary  treatment  should  be  given 
as  for  compound  fracture.  The  bullet  should  not  be  searched  for  un- 
less it  gives  trouble,  and  it  should  first  be  located  with  reasonable  cer- 
tainty; enthusiastic  and  early  probing  is  often  inor(  dangerous  tftan  the 
missiU.  Most  of  these  cases  get  along  best  by  being  tampered  with 
as  little  as  possible,  because  most  bullet  wounds  are  fairly  aseptic,  and 
interference  widens  the  bullet  track  and  is  liable  to  open  up  channels 
for  reinfection. 

Clinically,  there  are  two  general  clases  of  cases  corresponding  very 
closely  to  other  forms  of  compound  fracture;  namely,  those  with  minor 
and  major  degrees  of  damage  to  the  soft  and  bony  parts. 

\finor  casts  arc  those  in  which  there  is  a  punctured  wound  of  en- 
trance or  exit  (or  both)  with  little  or  no  bony  comminution. 

Major  cases  show  more  extensive  tearing  of  the  soft  parts  with 
bony  comminution  enough  to  deserve  the  term  "splintering." 

The  bullet  wound  ordinarily  met  with  is  inflicted  by  a  revolver  of 
•33,  .38,  or  .44  caliber.  Less  often  a  rifle  or  shot-gun  is  at  fault.  Ob- 
viously the  bony  effect  is  dependent  upon  (1)  site  of  the  wound;  (2) 
she  of  bullet;  (3)  distance  between  weapon  and  target. 

Treatment. — The  primarv'  attention  is  alike  in  both  classes,  and  the 
initial  effort  is  to  sterilize  the  wound  in  an  attempt  to  prevent  greater 
infection.  Antitetanic  serum  should  be  given  at  once  in  every  in- 
stance. 

Minor  Cases.—First  pour  in  or  inject  iodin  and  then  cover  the 
wound  with  a  small  piece  of  gauze  and  paint  iodin  about  the  margins 
for  several  inches;  this  gives  a  relatively  sterile  field  to  work  in.  If 
the  edges  of  the  wound  are  already  black  or  gangrenous,  clip  them^ 
and  then  press  the  wound  apart  and  make  the  iodin  again  penetrate 
every  recess  of  it.  Remove  any  witoUy  detached  bony  fragments  and 
then  reduce  the  fracture  with  as  little  manipulation  as  possible.  If 
there  is  merely  a  hole  or  tunnel  through  the  bone,  do  not  curet  or  other- 
wise disturb  this  channel. 
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Drain  by  a  twisted  or  Folded  piece  of  rubber  tissue  or  tubing  to  the 
bottom  o£  the  cavity ;  do  not  make  this  a  plug  or  dara  by  raniming  it  in 
too  hard.  Use  no  sutures  unless  gaping  or  bleeding  demands.  Cover 
with  a  moist  iodin  water  ( 3  j  :  Oj)  or  50  per  cent,  alcohol  gauze  dressing 
and  cotton  and  a  bandage,  and  then  apply  a  kmporary  splint.  Unless 
needed,  do  not  disturb  this  dressing  for  twenty-four  to  forty-eight 
hours,  then  apply  a  dry  sterile  gauze  dressing,  shortening  the  drain 
unless  there  is  great  secretion.  Dress  again  in  two  to  four  days,  and 
if  the  wound  is  granulating,  pour  in  pure  balsani  of  Peru  solution,  insert 
a  few  strands  of  catgut  for  provisional  drainage,  and  apply  a  permanent 
cast  of  molded  or  circular  plaster  of  Paris,  with  a  "window"  in  the 
latter.  IX  infection  proceeds  despite  the  above,  the  treatment  is  as 
indicated  in  infected  compound  fractures.  The  bullet  meanwhile 
has  been  definitely  located  and  removed  if  accessible;  if  embedded  in 
bone  and  doing  no  harm,  it  may  be  left  undisturbed. 

Major  Cdses.—'Vhc  preliminar)'  sterilisation  is  carried  on  in  the 
same  manner  as  in  the  preceding.  Widely  separated  deep  and  super- 
ficial parts  should  be  loosely  stitched,  if  at  all.  Plentiful  drainage  by 
rubber  or  gauze  in  rubber  is  afforded,  multiple  openings  being  provided 
where  needed.  The  fracture  is  adjusted  and  retained  in  a  temporary 
splint.  Redressing  is  done  every  day  until  infection  disappears  or  is 
minimized,  and  then  a  removable  permanent  cast  is  applied;  ordinarily 
tliis  cannot  safely  be  done  within  ten  days  or  a  fortnight.  If  infection 
gains,  the  treatment  shifts  to  wider  incision  and  drainage  and  the 
other  means  advocated  in  advancing  infection  of  compouml  fractures. 

In  cases  of  greater  severity,  immediate  amputation  may  be  wisest; 
this  is  especially  true  in  the  event  of  great  transverse  comminution 
witli  damuge  to  main  blood-vessels,  as  the  femoral  or  axillar\-.  or  where 
the  soft  parts  arc  extensively  involved ;  but  no  limb  should  be  sacriliced 
unless  the  vascular  supply  is  extensively  damaged. 


Articular  Fractures 

A  compound  fracture  entering  a  joint  is  a  serious  matter,  not  only 
as  to  ultimate  function,  but  also  as  to  life. 

Treatment. — This  depends  upon  the  extent  of  the  original  damage. 
and.  in  generj.!.  is  like  that  early  given  for  bullet  fracture.  If,  after 
twenty-four  hours,  there  is  obvious  increasing  joint  effusion,  or  if 
originally  the  joint  has  been  invaded,  then  drainage  of  the  joint  must 
be  plentifully  proN-idetl  at  once  (sec  p.  io6  for  Incision  Sites).  The 
joint  may  be  flushed  through  and  through  with  salt  solution  at  first; 


FKACTVRES 


233 


later,  if  needed .  with  hot  bichlorid  ( i :  10.000),  iodin  ( i  dram  to  a  pint) , 
or  permanganate  (i  :  200),    The  joint  must  be  kept  in  extension. 

Early  amputation  or  excision  is  advisahW  i^  the  infection  progresses 
rapidly  or  where  the  process  causes  practically  a  disarticulation  and 
irreparable  primary  damage,  assuming  that  wide  incisions  and  free 
exposure  of  the  joint  are  unavailing. 


JHACTDR£  Results  iw  General 

These  obviously  depend  upon  three  factors:  (i)  Patient;  (a)  bone; 
(3)  treatment. 

(i)  Patient.^il^e.— The  younger  the  better;  after  fifty  years  of 
age  repair  and  reconstruction  are  slower. 

5a:  plays  little  part. 

Habits  and  Z>m«w«.— Alcoholics  act  badly.  Those  suffering  from 
constitutional  troubles  (syphilis,  nephritis,  diabetes,  etc.)  are  not  likely 
to  do  as  well  as  the  healthy. 

Occupati<m.~Vthiete  active  use  of  Uie  part  is  daily  needed  the  dis- 
ability will  be  longer  and  more  pronounced;  a  fracture  about  the  right 
wrist,  for  example,  might  totally  disable  a  typist  sbc  weeks,  and  yet 
permit  a  laborer  to  perform  at  least  partial  work  in  a  few  hours. 

(2)  Bone.— Compound  or  infected  forms  do  not  knit  as  quickly  as 
others.  Articular  forms  are  more  likely  to  lake  longer  or  result  in 
greater  disability.  Shortening  due  to  impaction  or  overriding  is  quite 
likely  to  some  extent  in  fracture  of  the  shafts  of  bone.  This  may  be 
considerable,  however,  without  impairing  function  or  causing  marked 
deformity;  it  is  a  regular  incident  in  a  fractured  shaft  or  neck  of  the 
femur,  and  as  much  as  2  or  ^^  inches  can  be  sometimes  compensated 
for  by  a  tilt  of  the  pelvis  and  spine  without  noticeable  limp.  Flat 
bones  (like  the  scapular  and  clavicle)  quite  regularly  throw  out  large 
amounts  of  callus  that,  however,  later  diminishes. 

(3)  Treatment. — The  earlier  and  more  accurate  the  reduction,  the 
quicker  and  more  dependable  the  outcome.  Early  massage  and  passive 
motion  promote  healing  and  diminish  postspHntagc  stiffness.  Co- 
operation from  the  patient  is  a  large  factor.  Spltiits  allowed  to  remain 
undisturbed  m'cr  three  or  four  weeks  (femur  excepted)  are  almost  cer- 
tain to  cause  stiffness  and  atrophy  inversely  proportional  to  tlie  length 
of  their  application ;  in  many  such  instance.^  the  treatment  is  often  worse 
than  Ot€  injury.  This  is  especially  true  in  the  aged  and  in  fractures 
about  joints.  I  have  recently  seen  an  impacted  CoUes*  fracture  in  an 
old  washerwoman,  in  whom  splints  reaching  from  below  the  elbow  to 
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the  &Dger-Ups  were  allowed  to  remain  undisturbed  nine  weeks,  and  the 
resulting  stillness  will  be  largely  permanent. 

Baking,  electricity,  and  apparatus  designed  to  make  forced  gradual 
molion  (like  "Zander"  machines  or  the  "arthromotor")  are  of  great 
value  for  the  relief  of  adhesive  stiffness  or  atrophy.  Operation  to  cor- 
rect unreduced  deformity  or  arthroplastic  procedures  are  (ma\  steps  ia 
regaining  function. 

The  vast  majority  of  cases  are  restored  to  full  working  capacity 
even  in  the  presence  of  obvious  great  deformity.  In  respect  to  the 
latter,  x-ny  examination  may  disclose  marked  distortion  and  dts- 
placx'ment  even  though  the  functional  outcome  is  excellent;  hence  it  is 
important  for  the  physician  and  the  patient  to  realize  emphatically  that 
deformity  does  not  necessariiy  mean  disabilily. 

Before  predicting  permanency  (notably  in  litigated  and  compensa- 
tion law  cases)  it  is  wise  to  ascertain  if  all  the  usual  and  ordinary  means 
of  treatment  have  been  faithfully  atti-mpted;  and  if  less  than  a  year 
and  a  half  has  elapsed,  whether  or  not  a  continuance  of  accepted  meas- 
ures with  "reasonable  certainty"  will  not  bring  about  a  partial  or 
complete  cure.  In  this  connection  Stimson  asserts,  "I  think  it  can 
properly  be  said  that  an  uncomplicated  fracture  of  the  shaft  of  the 
long  bone  of  the  arm,  forearm,  or  leg  will,  in  the  great  majority  of 
cases,  heal  without  any  diminution  of  the  earning  capacity  of  the 
patient  after  six  months,  and  that  almost  all  the  remainder  will  have 
reached  the  same  condition  in  a  year." 

The  average  period  in  weeks  of  total  and  partial  disahHUy  and  the 
deformity  in  the  more  common  ample  fractures  is  given  below;  the 
former  means  inability  to  perform  any  regular  work  whatever,  the 
latter  meaning  capacity  to  do  some  or  all  work  up  to  the  time  of  final 
recovery : 
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CnUus  :ind  stiffn»s  usually  flimppear. 
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Modt;face  Krades  likely  to  »Jio«'  rotation  changos.  \ 
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be  permanent. 

Vanes;  usually  sifglit;  someltnies  [>crmanent. 

Marked  often  at  first;  later  less,  somelimes  per- 
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Operative  Treatment 

Of  late  there  has  btt'n  a  tendency  to  advise  operation  in  many 
simple  fractures  on  the  theory  that  better  and  more  perfect  anatomic 
alignment  is  thus  afforded.  Some  surgeons  go  so  far  as  to  counsel 
operation  in  ail  cases,  in  effect,  to  make  a  compound  (open)  fracture  of 
evcr>-  simple  (closed)  fracture,  arguing  that  modern  asepsis  is  so  perfect 
that  danger  of  infection  is  negligible.  In  this  the  writer  does  not 
agree,  because  the  usual  and  ordinary-  methods  are  generally  efficient, 
and  perfect  alignment  is  by  no  means  necessarj'  to  a  successful  outcome, 
either  as  to  ultimate  appearance  or  functional  capacity.  There  are 
selected  cases  in  which  a  carefully  performed  operation  is  of  value,  but 
the  procedure  needs  experience  and  rigid  asepsis,  and  few  general  sur- 
geons are  sufficiently  equipped  to  do  as  good  work  on  bones  as  on 
abdomens  or  brains. 

Operative  Indications. — (i)  \\Ticrc  reduction  cannot  be  made  or 
maintained.  (;J  in  some  spiral,  very  oblique,  rotated,  and  multiple 
fractures.  (3)  Certain  fractures  near  joints,  notably  when  small 
bony  fragments  are  detached.  (4)  Fractures  of  the  patella  quite  often ; 
some  of  the  olecranon  and  os  calcis.  (5)  Certain  cases  of  non-union,  or 
faulty  or  vicious  union. 

Compound  (open)  fractures  do  not  respond  well  to  operative  in- 
terference, especially  if  metallic  foreign  bodies  (plates,  screws,  wires) 
are  introduced  in  the  early  stages. 

Time  of  Operation.—  In  simple  fractures  this  Is  generally  after 
reactive  swelling  and  irritation  cease,  usually  between  the  first  and 
second  week:  the  tenth  day  is  the  time  of  choice  in  the  average  case. 

Material  Used. — Sutures  of  chromic  gut,  kangaroo  tendon,  silk- 
worm-gut, silk,  or  wire  made  of  silver,  bronze  (or  combination)  are 
often  used.  Of  these,  the  chromic  and  kangaroo  guts  arc  the  most  val- 
uable, in  tliat  they  are  absorbable  and  least  irritating.  Wire  is  the  least 
satisfactory*  because  it  breaks  and  irritates;  aluminum  bronze  is  the 
best  of  the  metallic  sutures. 

Suture  Methods. ^(1)  Uniting  periosteum  and  soft  parts  alone; 
(2)  encircling  the  bone  as  by  a  band;  (3)  holes  drilled  through  the 
fragments. 

Metal  Pins  and  Plates. — The  method  of  "pinning  a  fracture"  cou- 
nts in  boring  a  hule  through  the  fragments  witli  a  small  augur  or  drill 
and  allowing  the  latter  to  remain  in  situ  projecting  through  the  skin 
opening;  this  is  especially  valuable  in  certain  fractures  of  the  neck  of 
the  femur.   A  small  steel  or  silver  tmii  or  pin  may  be  substituted.  All 


236 


TRAITMATIC   SURGERY 


such  devices  usually  become  loose  in  a  few  weeks  and  arc  then  ^Joa- 
taneously  extruded  or  are  withdrawn. 

Plates  made  of  shaped  steel,  silver,  aluminum,  or  vanadium  steel 
arc  screwed  on  the  hone  over  the  fracture  line.  This  procedure  has 
been  advocated  mainly  by  the  English  surgeon.  Lane,  and  the  plates 
are  often  known  as  "Lane's  plates";  the  operation  is  referred  to  as 
'•plating  a  fracture."  Oblique  fractures  in  long  bones,  cstx-cially  of 
the  forearm,  thigh  and  leg,  are  most  often  subjected  to  this  treatment 
(Fig.  3og).  In  a  considerable  number  of  cases  the  screws  become  loose, 
cause  irritation  and  infection,  and  require  removal;  this  may  occur 
months  after  union  has  occurred.  The  author  plated  a  forearm 
(radius)  following  vicious  union  of  the  ulna  and  non-union  of  the  radius 
in  whirii  plate  and  screws  required  removal  twenty  months  later, 
when  union  had  long  been  completed  and  function  was  excellent. 

Plating  Methods.  —  A  suitable 
plate  and  Uie  siietial  instruments 
are  selected;  a  special  bone-holder 
(like  the  Lohman)  will  be  found  of 
great  aid.  All  instruments  should 
be  long  handled  and  lingers  are 
rigidly  kept  out  of  the  wound;  in- 
deed, the  use  of  fingers  at  the  operat- 
ing table  is  just  as  bad  form  as  their 
use  at  the  dinner  table.  The  frac- 
ture is  exposed  by  an  incision  that 
best  conserves  the  adjacent  struc- 
tures and  yet  gives  adequate  expos- 
ure. Reduction  is  effected  by  the 
use  of  tong'like  instruments  and 
by  traction  and  manipulation;  thLs 
can  be  much  aided  by  extension  applied  for  several  hours  or  days  m 
advance.  All  intervening  structures  are  removed  and  the  bone  edges 
arc  made  rough  and  fresh  by  curcting  if  ncccssar>'.  The  periosteum 
b  guarded  carefully  and  carried  or  bridged  over  the  fracture  line  as 
completely  as  possible.  While  the  bone  is  properly  held,  the  plate  is 
applied;  at  least  three  screws  are  needed  to  prevent  subsequent  slip- 
ping or  tilting.  All  bleeding  is  stopped  and  the  parts  are  left  as  dry 
as  possible. 

The  deeper  parts  are  loosely  sutured  bycatgut,and  silkor  silkworm- 
gut  is  used  in  the  skin  and  no  drainage  is  employed;  if,  however,  there 
has  been  much  oozing,  it  is  safer  to  insert  a  few  strands  o£  twisted  catgut 
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or  ^worm-gut  in  the  lower  end  of  tht*  wound.  Dressing  consists  of 
itxiin  water  (5j:0j).  A  "window  circular"  or  molded  plasler-of- 
Pan's  splint  is  then  applied.  If  drainage  has  been  used,  it  is  removed 
on  the  third  or  fourth  day;  if  not,  the  dressing  is  undisturbed  for  ten 
days  or  longer.  Massage  can  commence  on  the  tenth  day  and  some 
passive  motion  begins  between  the  second  and  third  week,  and  the 
splints  can  usually  be  discarded  earlier  than  in  non-operative  cases. 

Autogenous  bone-plating  will  probably  supersede  metal  plates  in 
many  cases. 

Clamps,  like  those  of  Parkhill  and  other  alUed  devices,  are  some- 
times used,  but  less  often  since  plating  luis  been  in  vogue. 

Failure  of  or  Non-union.  Ordinarily  wc  wait  as  long  as  twelve 
weeks  before  applying  these  terms,  meaning  thereby  that  there  is  prac- 
tically no  junction  between  the  fragmenLi  when  they  are  rubbed 
together.  Delayed  utihn  may  be  said  to  apply  to  those  cases  where 
knitting  is  slower  than  usual,  but  yet  actually  there  is  some  effort 
toward  repair.  As  already  stated,  it  is  exceedingly  rare  and  when  it 
occurs  is  dependent  upon: 

(i)  General  causes  related  to  the  health  or  habits,  notably  sjphilis, 
alcoholism,  nephritis,  diabetes,  and  other  alterative  states. 

(2)  IjKtil  Causes.— {a)  Imperfect  splintage,  so  that  movement 
occurs  between  the  fragments;  very  common. 

{b)  Fragments  arc  not  well  coapted  because  of  intervening  soft 
parts  (muscle,  fascia,  or  detached  Iwnc),  or  where  much  uncorrected 
overlapping  or  rotation  has  occurred. 

(c)  Involvement  of  blood-vessels  and  nerves  (rare). 

(tf)  Infection,  s&  in  compound   (open)   fractures. 

TTie  essential  causes  arc  imperfect  reduction  and  splintage. 

Treatment. — The  cause  must  first  be  ascertained  and  here  j-ray 
examination  is  very  helpful. 

General  causes  arc  suitably  cared  for.  and  clinically  it  has  been 
found  that  iodid  of  potash  is  U-scful  even  where  a  frank  luetic  state 
caimot  be  proved.  Thyroifl  extract  is.  valuable  often,  giving  as  much 
as  5  grains  three  or  four  times  daily.  Calcium  and  phosphorus  also 
have  a  place  and  general  tonics  are  often  indicated.  Open-air  treat- 
ment and  forced  diet  are  quite  cflTeclivc  adjuvants. 

Local  causes  generally  respond  to  one  of  the  following: 

(1)  Massage  k  \'igorously  given  and  then  the  bone  edges  are  rubbed 
togetlier  and  a  firmer  splint  applied. 

(2)  Bypcremia  is  induced  by  Bier's  bandage  or  other  deWce  applied 
above  the  break;  tliis  is  to  be  removed  instantly  if  the  extremity  gets 
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very  blue,  cold,  or  painful.  Those  accustomed  to  the  compression 
bandage  can  wear  it  for  hours  daily.  Sometimes  the  bandage  used 
above  and  below  the  break  is  more  efficient. 

(3)  Injection  of  blood  or  serum  between  the  fragments;  from  10  to 
50  c.c.  can  be  used,  and  the  fluid  is  preferably  autogenous. 

(4)  Drilling  the  edges  of  the  fragments  to  cause  irritation. 

(5)  Operation  only  is  indicated  if  the  foregoing  are  inefficient  after 
a  reasonable  trial  (say  two  to  four  weeks),  assuming  that.no  soft  or 
bony  parts  are  known  to  intervene  between  the  fragments.  The 
methods  named  under  (i)  and  (2)  usually  suffice;  in  all,  a  main  essen- 
tial is  to  reapply  firm  splints. 

Vicious  Union. — This  means  junction  at  an  angle,  or  with  much 
deformity,  and  usually  is  associated  with  much  disability.  This  con- 
dition is  frequently  exaggerated  in  radiographs. 

Causes  are  practically  those  of  non-union. 

Treatment  is  by  refracture,  preferably  by  operation,  and  this  is  fol- 
lowed by  suture,  pimiing,  plating,  or  some  "stepping-down"  form  of 
operation.  In  the  forearm,  with  both  bones  involved,  it  is  often  only 
necessary  to  correct  the  radius;  in  the  leg  the  refracture  of  the  tibia 
alone  may  suffice.  After  purposeful  refracture,  union  is  generally 
quicker  than  in  the  original  fracture. 

Excessive  callus  or  an  osseous  projection  can  usually  be  removed 
by  the  chisel  or  forceps  without  a£fecting  the  fracture  line. 
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FRACTUSES  OF  THE  SKULL 

Injitry  sufficient  la  cause  skull  fracture  becomes  important  or 
serious  only  if  associated  with  damage  to  the  cranial  c&nutils  because 
fracture  per  se  often  causes  few  sj-mptoms  and  leaves  little  or  no  de- 
formity. This  fact  is  clinically  so  important  that  the  discussion  of  the 
entire  topic  practically  resolves  itself  into  two  groups  of  cases,  one 
TeitJt  and  the  other  uithout  signs  of  brain  or  intracranial  injury. 

Under  Injurj-  of  the  Head  (sec  p.  450)  the  topic  is  further 
discussed. 

Anatomir  and  Landmarks.— The  bony  cranium  is  arbitrarily  divided 
into  the  vertex  or  vault,  and  the  base  or  basin. 

The  verirx  is  that  domed  portion  above  a  line  passing  from  the 
external  margin  of  the  orbit,  through  the  orifice  of  the  ear,  and  behind 
to  the  occipital  protuberance,  and  thence  through  the  opposite  ear 
orifice  and  outer  angle  of  e>'e  to  the  place  of  beginning.  Thus  includes 
mainly  the  frontal,  the  parietals.  and  part  of  the  occipital  and  tem- 
poral bones.  The  elastic  vault  is  made  up  practically  of  five  bones  of 
variable  thickness,  each  of  which  has  an  outer  and  inner  table  separated 
by  a  spongy  diploe. 

The  base  is  that  portion  lying  heiow  the  above  line.  It  mainly  in- 
cludes the  sphenoid,  ethmoid,  and  part  of  the  temporal  and  occipital 
bones.  This  basal  portion  has  three  fossa,  basins,  or  depressions, 
called  respectively  anterior,  middle,  and  posterior,  ami  each  has  for- 
amina for  the  passage  of  nerves  and  vessels;  the  middle  jossa  is  quite 
generally  involved  in  basal  fracture. 

The  vertex  shows  many  normal  heights  and  depressions,  recogni- 
tion of  which  is  important  in  excluding  certain  sorts  of  fracture  (Fig. 
310).    These  phrenologic  markings  are  chiefly  the — 

Superciliary  ridges,  above  the  eyebrow. 

Frontal  emificnces,  at  upper  margins  of  the  forehead. 

Frontal  suture,  between  the  preceding,  and  it  is  often  visible  and 
palpable. 
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Temporal  ridges,  above  ihe  cars  and  variably  prominent. 

ParUtiji  ftninences,  above  Ihc  preceding,  and  \i&ible  frequently. 

Mastoid  process,  vfcible  ancl  prominent  behind  the  ears. 

Occipital  protuherance,  often  visuble  and  always  palpable. 

Ocfipital  ridges,  k-ading  laterally  from  the  preceding. 

h'onUineh,  anterior  and  posierior.  are  visible  and  palpable  in  chil- 
dren; in  some  adults  they  persist  as  depressions. 

Frequency.— In  my  table  of  7631  hospital  fracture  cases  there 
were  6q8  fracLurcd  skuIU. 

Of  all  fractures  they  constitute  between  5  and  8  jwr  cent,  according 
to  most  statistics.     From  60  to  70  per  cent,  of  vault  fractures  also 


Ptg.  313. — Comminuird  fnttiurvuf  skull,  IrontoparicUl  rrgion,  sprcaditift  into  basic. 
TlicTc  were  do  intruccrcbral  §yiiiptums  aflcr  ihv  initial  cuQcusstun  (3Ater«(K»terior  and 
Ulcral  viGW!i).    Trcatmcnc  inRliluterl;  mt,  tec-bog. 


involve  the  base,  or  conversely;  this  means  that  a  fraclure,in  the  vault 
ordinarily  radiates  to  the  base,  and  conversely  (Figs.  211,212).  From 
80  to  85  per  cent,  of  basal  fractures  are  said  to  originate  in  the  vault. 
The  middle  fossa  in  basal  cases  is  oftenest  af!ected;  in  the  vault  the 
parietal  and  frontal  fractures  are  commonest. 

Varieties. — There  are  various  descriptive  terms,  but  inasmuch  as 

the  main  sj-mptoms  depend  upon  the  eftcct  produced  uitHn  the  skull, 

it  is  wbest  to  base  the  classilkalion  u[>on  this  factor  because  of  its 

clinical  and  pathologic  importance.     The  older  division  of  (1)  vertex 
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branous  envelope.  The  bones  arc  irregular  in  sJiapo  and  thickness  an( 
they  are  closely  but  not  wholly  immovably  mortised,  being  butti 
by  numerous  ridges  which  radiate  generally  toward  the  base  and 
which  seem  to  direct  impact  thereto.  The  vault  is  quite  elastic  and 
capable  of  changing  in  shape  without  fracture.  The  effect  of  skull 
violence  depends  gcnerall}-  upon  its  { i )  source  and  ( 2)  site. 

In  the  production  of  fractua*  ivilbont  intrtu:ranial  injury  the  source 
b  usually  one  acting  upon  a  localized  area  of  the  skuU  which  cracks  or 
splits  (subtlivision  a);  or  becomes  depressed  or  indented  (subdivision 
h)\  carried  further  this  force  may  produce  the  added  damage  named 
under /riif/iirf  ivilh  intracranial  injury.  These  arc  the  injuries  follow- 
ing direct  violence  generally. 

If.  howe\'cr,  the  source  of  \iolencc  acts  over  a  more  genfraiized 
area,  the  skull  then  is  impinged  upon  broadly  and,  being  elastic,  tends 
to  elongale  or  widen.  If  the  violence  is  not  too  great,  no  break  occurs; 
if  it  is  carried  beyond  the  normal  Hniils  of  elasticity,  the  skull  bends  or 
bursts  and  thus  we  have  the  so-called  "bending"  and  "bursting" 
fractures.    These  are  the  injuries  following  indirect  violence  generally. 

The  theory  of  origin  of  this  "bursting"  (of  Messcmer)  Js  based  on 
the  principle  of  the  shortening  of  the  diameter  in  the  line  of  the  vio- 
lence, and  a  lengthening  at  right  angles  to  it.  Based  on  this,  a  blow- 
received  on  the  center  of  the  back  of  the  head  and  transmitted  straight 
toward  the  middle  of  the  forehead  would  shorten  the  distance  between 
the  occipital  and  frontal  bones  and  lengthen  Ihe  distance  between  the 
lateral  bones  of  skull  {as  the  parietal  and  temporal)  and  thus  cause 
fracture  of  the  latter.  Conversely,  if  the  violence  wa.';  inflicted  over  a 
parietal  or  temporal  region,  the  transverse  diameter  would  shorten  And 
the  vertical  diameter  lengthen  and  the  vault  or  base  (or  both)  wouki  be 
affected. 

Under  other  toiiditions  the  foregoing  mechanism  does  not  prevail, 
but  instead  the  bone  breaks  at  the  edge  of  the  widest  part  of  the 
depression  at  right  angles  to  the  line  of  violence;  these  are  the  bending 
fractures,  so  named  by  von  Waht. 

It  is  improbable  that  undissipated  violence  can  be  transmitted  from 
the  plate  of  receipt  to  a  distant  site  directly  opposite;  hence  so-called 
conirecoup  fracture  is  not  now  given  so  much  credence,  and  at  all  events 
these  are  but  variants  of  the  foregoing  "bursting"  or  "bending"  forms. 

Fracture  oj  the  internal  lahle  without  involvement  of  the  external 
table  Is  generally  a  supposition  only,  and  should  not  be  credited  unless 
proved  by  exploration.  Only  one  case  is  said  to  have  been  due  to  a 
fall  (Stimson).     Most  of  these  cases  become  infected  and  die. 
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General  Causes. ^ — Direct  vioUtue  is  the  commonest  source,  such  as 
that  following  a  blow  or  idll  directly  upon  the  part  damagcH  or  frac- 
ture«l. 

Indirect  violence  acts  by  transmitting  the  violence  from  a  distance 
to  the  place  of  impact,  and  this  occurs  commonly  from  a  fall  or  a  blow 
from  a  broad  object,  as  from  a  blow  on  the  jaw  or  a  fall  on  the  feci 
causing  the  ultimate  impact  on  the  ba^^c  uf  the-  skull. 

If  the  force  is  slight  or  localized,  the  fracture  varieties  named  in 
Group  I  generally  result;  if  it  is  severe  or  generalized.  Group  2  cfTects 
^nerally  prevail. 

SYMPTOMS 

These  deptrnd  upon  which  variety  exists,  and,  as  already  stated, 
they  express  themselves  as  { i)  wilhcml  or  (2)  with  intracranial  injury. 

(i)  Without  Intracranial  Injury,  Ejttracranial  Forms.  -The  history 
and  subjective  iintts  denote  a  fall  or  blow  on  the  head  followed  by  little 
or  no  unconsciousness,  some  shock  and  nausi-a,  but  no  vomiting. 
Bleeding  from  the  scalp  may  or  may  not  have  occurred.  There  may 
be  complaint  of  frain  and  headache  more  or  less  localized,  and  stiffness 
and  soreness  of  the  neck  and  scalp  muscles;  sweUiiis.  usually  circum- 
scribed; giddiness;  some  [mticnls  are  apathetic  or  may  be  restless  or 
sleepless  and  troubled  by  dreams. 

Objective  Signs. — Signs  of  shock  may  exist.  The  scalp  may  show 
a  circumscribed  contusion  or  hematoma  simulating  a  depressed  frac- 
ture; differentiation  is  made  by  noting  that  the  edges  of  the  latter  are 
not  hard  or  irregular  and  they  can  be  rubbed  away,  and  thai  pressure 
made  in  the  center  shows  normal  skull  beneath .  Through  a  wound  the 
fracture  may  be  visible  or  ]>alpab!c;  if  the  latter,  ihe  lorn  periosteum 
may  be  mistaken  for  a  fracture  unless  the  wound  is  widely  retracted. 
A  norma!  suture  line  may  also  deceive;  but  it  can  bt-  diHerentialed  by 
its  known  position,  its  regularity,  and  by  the  fact  that  bleeding  over  or 
from  it  can  be  wholly  sponged  away,  while  that  from  a  fracture  line 
oozes  despite  sponging. 

Ecchymosis  may  appear  at  a  distance  from  the  fracture  site,  espe- 
cially if  the  case  is  seen  from  one  to  seven  days  after  the  accident ;  this 
is  tj-pically  seen  in  the  eycHii  or  over  the  mastoid  in  basal  affections. 

Orifice  bleeding  denolivc  of  basal  involvement  may  appear  in  the 
(a)  conjunctivii  In  a  more  or  less  crescentic  fonn.  usually  on  the  superior 
or  internal  margin;  if  due  to  direct  contusion  and  not  fracture  it  is 
more  difTuse,  less  geometric,  earlier  in  onset,  and  associated  with  ad- 
jacent contusion  agns. 
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(ft)  Nose. — Hemorrhage  therefrom  U  variable  in  amount  and  usu- 
ally unilateral. 

(c)  Pfiaryttx.  May  show  trickling  bloofi  or  punctate  or  ecchyniodc 
markings. 

(rf)  fiir.— This  may  show  dr)'  or  fresh  bloo<l,  and  less  often  there  is 
escape  of  straw-colored  cerebrospinal  fluid.  Blood  escaping  from  the 
ear,  without  fracture,  may  be  due  to  a  rupturerl  ear-drum,  wounds  of 
the  ear  canal,  a  transmitted  blow  from  the  point  of  the  jaw,  or  Lt  may 
drip  into  the  external  meatus  from  adjacent  wounds. 

Periosteum. — This  may  be  torn,  infolded,  or  undamaged. 

Bom:  -There  may  be  a  single  linear  crack,  or  these  may  be  stellate 
or  numerous  enough  to  rt'semble  a  "cracked  egg  shell."  Depression 
or  indentation  of  varying  degrees  may  be  seen  or  felt.  Percxission 
may  give  an  altered  note  over  the  broken  bone.  Temperatua*.  pulse, 
and  respiration  arc  us-ually  little  if  any  affccled, 

(2)  With  Intracranial  Injury,  Intracranial  Forms.—  History  and 
subjective  signs  indicate  a  blow  or  fall  on  the  head  sufficient  to  produce 
concussion  (mild,  moderate,  or  severe),  as  shown  by  immediate  uncon- 
sciousnciis  and  vomiting.  On  "coming  to,"  there  is  giddiness  or  dizzi- 
tuss. 

There  may  have  been  involuntary  passage  of  urine  and  feces. 

'Prostration  is  more  or  less  complete. 

Pain  in  the  head  may  be  local  or  general. 

Bleeding  from  the  wound  or  oritices  may  appear, 

Spedai  sense  disturbance  is  frequent,  especially  of  hearing  and 
sight. 

Sensorium. — Confusion  and  perhaps  irratiooalily  are  present 
at  times. 

Memory  is  usually  deficient  from  the  instant  of  the  accident  until 
unconsciousness  disappears,  and  often  the  patient  has  no  accurate 
idea  as  to  how  the  injury  occurred. 

Motor  System. — Weakness  or  loss  of  power  in  a  limb  or  limbs  may 
occur. 

Sensory  System. — Rarely  there  is  tingling,  burning,  or  altered  sen- 
sations in  a  limb  or  limbs. 

In  another  group  of  cases  there  will  be  elicited  a  history  of; 

(i)  Slight  initial  unconsciousness  with  an  apparently  lunmuU 
latent  interval  followed  within  hours  or  days  by  unconsciousness, 
paralysis,  and  signs  of  intracranial  pressure.  All  such  cases  show  some 
symptoms  in  the  interval  pL-riod.  although  these  may  be  unobser\'wl 
by  the  patient  or  laity.    This  is  Uie  sort  of  case  in  which  the  patient 
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may  reach  home  unatlcndcd  and  later  is  found  comatose.  Such 
patients  are  nut  infrequently  alcoholic  when  hurt  and  are  regarded  as 
drunk  until  the  onset  of  some  differentiating  sign&. 

The  inter\'al  after  an  accident  in  which  such  a  condition  may  appear 
is  variable;  some  of  these  arc  the  so-called  "traumatic  late  apoplexy" 
cases  of  Bollinger  and  others  about  which  recent  controversy  has 
arisen.  It  is  unreasonable  to  expect  that  the  elTccl  of  an  injury  to  the 
head  will  be  long  delayed,  and  for  thai  reason,  even  in  this  rare  and 
disputed  class,  the  sjTnptoms  must  not  (a)  be  delayed  beyond  a  few 
weeks;  (6)  the  inten-al  must  be  filled  by  some  connecting  and  con- 
tinuing svTTiptoTns;  (c)  there  must  be  no  other  adequate  cause,  like 
arteriosclerosis  or  its  associates;  (d)  the  injury  must  be  adequate. 

(2)  .\nothcr  class  of  cases  show  continuing  total  or  partial  un- 
consciousness that  deepens  lo  complete  coma,  with  usually  a  corre- 
sponding advance  in  other  symptoms. 

Objeclive  Signs.— ThcTc  may  be  outward  signs  of  shock:  the  patient 
will  be  conscious  or  unconscious;  rational  or  irrational;  and  occasion- 
ally there  may  be  \Tsible  tremor,  or  clonic  or  ionic  spasms  of  the  face 
or  limbs,  ur  both. 

5<:a/jft.— Generally  this  shows  a  wound  or  hematoma. 

Eccttymosis. — This  may  appear  in  the  eyelid,  mastoid,  or  suboccipi- 
tal region. 

OWyfcw.— Bleeding  from  the  car  occurs  commonly;  or  it  may  be 
nasal,  pharyngeal,  or  conjunctival.  Less  often  cerebrospinal  fluid 
or  brain  tissue  eitudes,  usually  from  the  ear.  Infrequently,  and  some 
days  after  the  injury  there  may  be  a  discharge  of  rather  a  large  amount 
of  yellowish  fluid  from  an  orifice;  usually  this  is  presumed  to  be  serum 
or  cerebrospinal  fluid,  and  it  often  relieves  headache  or  fubiess  or 
deafness. 

Fmoslenm.—This  often  is  torn  or  otherwise  damaged. 

Bon*.— It  will  be  cracked,  indented,  or  depressed  more  or  less  regu- 
larly and  extensively. 

General  Staie.^Stwck  signs  exist. 

r^m/irrii/HW.— Generally  it  Ls  elevated  and  may  reach  105"  F.  in 
unfavorable  cases. 

Pw/ic— Usually  it  is  normal  or  rapid  at  first;  it  slows  and  becomes 
tense  later  as  intracranial  pressure  proceeds,  and  usually  then  beats 
below  70  and  may  reach  to  40  or  less. 

Respiration.  —This  is  normal  or  rapid  at  first;  later,  breathing  is 
slowed  U  to  \2)  and  often  is  stertorous,  and  as  the  medulla  becomes 
more  and  more  involved  the  Cheyne-Stokes  type  aj^iears. 
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Blood- pressure. —Thk  is  normal  or  slightly  affected  at  first;  later 
it  rises  and  is  one  of  ihe  best  signs  of  advancing  prcsisure. 

Choked  Disk.— It  is  present  only  in  existing  intracranial  pressure 
due  to  blood  or  edema;  il  is  an  important  symptom. 


V 


Y 


Fig.  II). — Signal  puncture   (upright  posttian)  in  the  second  lumbar  interspace  just 

above  the  iliac  crests. 

Spinal  Puncture, — This  reveals  blood  in  basal  fractures,  but  it  is 
rather  unreHable,  because  the  needle  in  being  introduced  may  be  the 
source  of  the  so-called  "bloiMly  Lap''  (Figs.  322,  233). 

Spefiai  5«F5«.— These  may  be  blunted  or  abolished;  hearing,  sight, 
and  speech  defects  are  the  commonest. 


\ 
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Fig.  2ii. — Spin-il  puoclure  (dotnl   iMKitiun)  in  the  scctmd  lumbar  iatenpace  Jiut 

ftbove  the  lUac  crests. 


Sensorium. — This  shows  more  or  less  impairment. 

Motor  5,vj/em.— There  may  be  impaired  or  abolished  functions  of  a 
limb  or  muscles.  This  may  come  on  at  once  in  severe  cases;  usually  it 
is  gradual  and  shows  first  as  a  localized  tmtching  or  spasm  (affecting 
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one  side  of  the  face,  the  arm  or  the  leg)  and  maj'  proceed  to  tonic  or 
clontc  convulsions  of  the  same  pari  ami  gradually  extend  to  the  others 
on  thai  side  of  the  body,  and  maj'  linnlty  end  in  paralysis  of  one-half 
the  face,  one  limb  (monoplegia),  or  an  extremity  (paraplegia). 

Sensory  System. — There  may  be  diminished,  absent,  altered,  or 
norma!  sensation, 

Rejlrxcs.—Tht:se  may  be  exaggeratetl  at  first,  later  diminished  or 
abolished.  The  most  important  arc  the  patellar,  Achilles,  cremasteric, 
and  pupillary.  The  latter  early  may  be  unaflfetled:  later  the  pupil  on 
the  affected  side  is  generally  ditalwl  and  the  eyeball  Ls  turned  toward 
the  Lesion.    A  convergent  or  divergent  strabismus  may  exist. 

X-ray. — Radiating  fractures,  out  of  ordinary  view  or  touch,  are 
sometimes  shown, 

Detennimng  Symptoms.  -Compottnd  (opeti)  fracture  is  usually 
visible  and  always  palpable. 

Uemaiontas  should  be  incised  if  at  all  confusing. 

Basal  fracture  exists  if  the  history  and  subjective  symptoms  are 
rationally  adequate  and  if  examination  discloses  some  of  the  follow- 
ing in  association: 


SubaiiijuncUval  hemnrrbaKe,  i 
Bcchymflsis  of  c>-eliH.  >  v. 

EyebnD  Icnuon  incrcosMl,       ) 


Nasal  hcnorrluiKV, 

Nasal  cerebKMpiiul  owing. 

Ol^Ktory  invol\Tmenl, 


u 


fntctund  uiUrior  fo^ao, 

t-ia  broken  orhiial  plate  of  the  (itmlal, 

or  bleediDg  alung  ilir  tiihenoidal  fiMUKOr  qptic  tnct. 

(  (mrturcd  middle  (otKi, 

\  vk  Uae  LribKtunn  ptatc  ol  the  ethmoid. 


Ear  hrtnorrhagc, 
Ear  cerebmpinal  ocuinK, 
Pliarj""Kcal  hcmorrliauc 
Audiliiry  invi>Kemait. 
I'o&traastoicl  ccchymo*!;. 


)  IriKlureil  pdslerioT  lifi^bii. 

\  \ia  llic  [K-lrous  portkin  y(  ihc  tcmponil. 


The  ear  shows  signs  oftencst;  next,  the  nose. 

About  six  out  of  ten  fractures  affect  the  base,  and  eight  out  of  ten 
of  these  begin  as  vault  fracture. 


nrrRACRAHlAL    DAMAGE 

This  results  from  pressure  due  to  (i)  bone  or  foreign  bodies;  (2) 
blood,  serum,  or  inflammatory  exudate;  (3)  laceration  of  meninges  or 
brain. 

(i)  Boae-pressure  usually  is  not  great  enough  to  cause  immediate 
synnptoms,     If  it  is,  a  compound  (open)  depressed  fracture  is  generally 
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the  easily  recognizable  cause.    Missiles  are  usually  removable,  but 
may  do  no  hann  if  small  or  in  a  "silent"  or  non-functionating  area. 

(2)  Blood  or  serous  pressure  is  the  usual  initial  cause  and  the 
pressure  effects  then  depend  upon  the  location  and  extent  of  the  effu- 
sion. It  may  appear  promptly;  later  in  onset  it  may  indicate  an  in- 
flammatory exudate. 

Sites  of  Pressure  from  Blood. — (o)  Above  Dura. — The  so-called 
extradural  hemorrhage. 

Here  it  is  commonly  from  a  torn  meningeal  vessel,  usually  the  an- 
terior branch  of  the  middle  meningeal. 

This  is  the  common  form  of  "hemorrhage  of  the  brain." 

(b)  Under  Dura. — The  so-called  subdural  or  cortical  hemorrhage. 
It  occurs  from  torn  vessels  on  the  brain  surface  generally,  or  from 

sinuses. 

It  is  the  second  most  frequent  variety  and  is  diflacult  to  differentiate 
often  from  the  following  form. 

(c)  Within  Brain. — The  so-called  cerebral  or  central  or  medullary 
hemorrhage. 

Generally  this  is  ventricular  or  medullary  in  origin  and  it  is  an 
associate  of  fatal  injuries,  and  recovery  practically  never  occurs  when 
injury  is  the  cause.    Ordinary  apoplexy  is  the  usual  producing  factor. 

(3)  Laceration  of  the  Meninges  or  Brain. — This  is  an  accompani- 
ment of  severe  compound  depressed  fractures,  oftenest  from  perfora- 
tions and  bullets;  or  it  occurs  from  localized  extensive  depressions  or 
"bursting"  fractures.  It  shows  itself  mainly  by  coma  or  semicoma  and 
irritation  with  more  or  less  delirium  and  rise  of  temperature. 

A  considerable  amount  of  pressure  or  effusion  may  occur  before 
any  local  or  general  pressure-signs  appear,  and  for  that  reason  a  sus- 
pected case  must  be  carefully  watched  for  the  first  signs  of  localiza- 
rion.  In  some  patients  the  exact  situation  at  the  onset  may  be  puz- 
zling, and  yet  within  an  hour  local  pressure  may  so  manifest  itself  as 
to  almost  mathematically  determine  the  locarion  of  the  lesion. 

Diagnosis  of  Hemorrhage.— (a)  Above  Dura,  Extradural  Hemor- 
rhage.— This  exists  if  the  history  and  subjective  signs  are  rationally 
adequate  and  if  the  following,  in  order  of  their  significance,  appear: 
(i)  Latent  period  following  initial  concussion;  (2)  advancing  uncon- 
sciousness; (3)  changed  temperature  (rise  to  loo"^  F.  or  over);  pulse 
slowing  (below  70) ;  respiration  slowing  (or  approach  to  stertor) ;  (4) 
localized  twitching,  spasm  or  convulsive  movements,  especially  sig- 
nificant if  it  begins  in  a  distal  part  and  advances  proximally,  or  the 
reverse;  (5)  flaccidity,  rigidity,  or  paralysis  of  a  limb  or  other  part  of 
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known  innervation;  most  important  when  the  mutor-cortical  area  is 
involved;  (6)  rising  blocxl-pressurc  as  shown  by  the  sphygmoman- 
ometer or  choked  disk,  or  both. 

(6)  Under  Dura,  Subdural  nemarr/tage. —Thh  exists  if  the  history 
and  subjectjve  signs  are  rationally  adequate  and  if  the  following,  tn 
order  of  Lheir  significance,  apjK'ar:  (ij  Persisting  unconsciousness  that 
is  stationary  or  deepening;  (2)  signs  of  fractured  base;  (3)  changes  in 
temperature,  pulse,  and  respiration,  as  in  (3)  of  the  preceding  vari- 
ety; (4}  paralysis  of  one  side  of  the  face  or  one  limb;  (5)  involvement  of 
the  reflexes;  (6)  signs  of  rising  blood -pressure,  as  in  (6)  of  the  preceding 
variety;  (7)  cerebral  irritation  as  shown  by  restlessness  or  delirium. 

(c)  n'ithin  Brain,  Cerebral  or  Central  Hemorrhage.  The  signs  arc 
exaggerations  of  the  foregoing  and  the  condition  is  grave  from  the 
outset;  hemiplegia  is  the  common  manifestation  and  ordinaiy  apoplex}' 
is  the  existing  cause  in  cases  that  recover,  as  those  due  to  injur>-  are 
promptly  fatal 

DUGKOSIS 

Other  conditions  capable  of  causing  unconsciousness  or  actual 
coma  must  be  excluded,  such  as^ 

Akohdism.— O^or  on  breath  and  vomitus;  pupils  usually  equal 
and  dilated;  general  and  not  local  flatcidity  or  paralysis  usually  exists; 
patient  frequently  can  be  aroused  by  slapping  soles,  supra-orbital 
ner\'c  pressure,  or  the  "grid-iron"  (rubbing  chest  vertically  with 
knuckles  to  irritate  the  intercostal  nerves);  pulse  generally  bounding 
and  rapid.  It  must  be  remembered  that  the  conditions  may  and  often 
do  coexist. 

ApopUxy. — Coma  and  paralysis  usually  earlier  In  onset  and  more 
profound;  hemiplegia  and  aphasia  common;  age  and  adequate  causes 
of  hemorrhage  usually  present.  Often  a  fractured  skull  occurs  from 
the  fall  incident  to  a  "stroke,"  and  death  is  due  to  the  latter  and  not 
to  the  former. 

tVc»;w.— Coma  not  usually  profound;  appearance  often  suggests 
nephritis;  pupils  even,  sluggish,  and  dilated;  urine  albuminous,  with 
casts. 

0^'wm.— Habitufe  signs;  patient  is  arousable;  pupils  small  and  l*i.xed; 
respirations  low;  reflexes  slow  or  absent. 

TREATMENT  OF  FRACTURED  SKULL 

This  depends  obviously  on  the  extent  of  the  injury,  notably  as  to 
the  extent  of  intracranbl  involvement. 
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Ail  suspected  cases  should  be  kept  exceedingly  quiet  during  the 
early  stages  particularly,  and  thir  periwl  of  convalescence  should  be 
prolonged  until  objective  and  verifiable  3ubjecti\'e  symptoms  abate. 
Unconscious  patients  should  be  catheterized  every  eight  hours  during 
the  first  day  and  every  twelve  hours  thereafter.  Urotropin  in  5-grain 
doses  should  be  given  every  four  hours  for  the  first  week  or  longer. 

(i)  Cases  Without  Intracranial  Injury.  -General  Measures. — 
Patient  is  abed;  a  vigorous  cathartic  i*  given;  diet  is  restricted;  an 
ice-bag  is  given  for  hca<lachc;  sedatives  are  sparingly  used  when 
necessary,  the  bromids  preferably.  Urotropin  (5  to  to  grains)  every 
four  hours  is  advisable. 

Local  Measures.— CoM  compresses  (saline  solution,  boric  acid,- 
alcohol)  may  be  use<l  over  cotttused  areas  of  the  scalp;  fiematomas 
ordinarily  subside  on  pressure,  or  later  are  carefully  aspirated  or  incised 
only  if  necessary. 

Wounds  have  iodin  poured  into  and  about  them  and  a  considerable 
surrounding  area  is  shaved  and  every  cfTort  made  to  prevent  inicction. 
Suturing  of  the  periosteum  is  usually  unnecessary  and  inadvisable. 
Scalp  wounds  are  loosely  stitched  or  left  open,  and  drainage  by  t^visted 
strands  of  catgut  or  silkworm-gut  is  provided;  rubber  tissue  or  tubing 
or  thin  gauze  may  also  be  used.  If  the  wound  edges  are  bruised,  ir- 
regularly torn. or  otherwise  lacking  in  vntality,  no  snturing  is  advisable; 
the  cavity  is  then  loosely  packed  with  gauae.  If  the  skull  is  much 
indented,  cracked,  and  depressed,  it  is  elevated  by  the  edge  of  an  instru- 
ment,and  in  so  doing  it  may  o£,ten  be  found  that  the  inner  table  is  more 
involved  than  the  outer.  Detached  fragments  causing  pressure  are 
removed;  they  may  be  safely  left  if  they  remain  elevated  and  have 
even  only  a  slight  attachment  by  periosteum  or  jamming.  Bleeding 
from  the  bone  is  stopped  by  pressure  of  instruments.  gau«  or  bone- 
wax;  ordinarily  it  ceases  spontaneously. 

Bleeding  orifices  arc  fientiy  instilled  with  one-half  strength  (3^  per 
cent.)  iodin  or  10  per  cent,  argyrol  solution;  the  mouth  is  kept  clean 
with  Dobell's  or  other  alkaline  solution.  Patients  are  cautioned 
against  violent  nose  blowing. 

(2)  Cases  With  Intracranial  Injury. — This  often  can  be  inferred 
from  the  history,  the  subsequent  progress,  and  the  examination 
findings,  notably  where  a  compound  (open)  fracture  exists.  It  is  pru- 
dent and  often  helpful  to  shave  the  entire  scalp,  and  then  careful  com- 
parative palpation  or  auscultation  may  better  reveal  the  site  of  the 
lesion. 

General  and  local  treatment  is  the  swne  as  for  the  preceding;  com- 
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plications  or  increase  of  symptoms  are  watched  for  ami  appropriaic 
measures  are  then  used.  Shock  is  met  if  present,  but  stimulants  are 
used  cautiously  if  at  all. 

Cowiwswn.^Unconsciousness  iht-refrom  is  temporary  always;  if 
it  lasts  more  than  a  few  hours,  the  condition  then  is  one  of  cotttusion, 
laceration,  or  iiemarrbage,  (jrovided  other  ajiprapriale  symptoms  are 
also  associated. 

Unconuiousness.—  'SoQ^QTX  should  hv  made  lu  arau.se  the  patient, 
as  this  of  itself  is  not  a  serious  symptom  and  in  many  cases  it  has  per- 
sisted for  weeks,  ending  in  complete  recovery.  T  know  one  case  where 
it  lasted  sixty-two  days  and  the  patient  is  alive  and  practically  well. 
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Fig.  124.— Showing  rclalkui  o(  mening^  vesMk.  lateral  vcntiiclcs,  and  lateral  sinus. 

Contusion.  This  !s  inferred  if  the  stage  of  uncon.'inousne.ss  is  pro- 
longed beyond  that  of  concussion;  there  may  be  no  other  s>'mptoms 
indicative  of  this,  and  in  a  degree  it  can  be  regarded  as  an  advanced 
grade  of  concussion.  It  requires  no  special  treatment  unless  local 
(focal)  or  genenil  signs  of  pressure  appear. 

!.a€eration . — This  is  inferred  if  there  is  much  reslle.ssness.  irritation, 
or  delirium.  Some  rise  of  temperature  is  always  present;  it  generally 
ranges  between  90"  and  101°  F..  but  it  may  reach  105°  F.  in  severe 
cases.  Pulse  and  respiratorj-  changes  are  less  common.  Paralysis  is 
slight  and  temporary  if  present  at  all.  Delirium  tremens  is  sometimes 
hard  to  differentiate.  Meningitis  signs  occur  occasionally.  No  spe- 
cial treatment  is  indicated  unless  signs  of  pressure  appear. 
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Hemorrhage. — This  may  be  considerable  and  yet  at  first  give  signs 
of  concussion,  contusion,  or  laceration  until  it  becomes  large  or  local- 
ized enough  to  indicate  intracranial  pressure  or  compression  of  brain. 
It  may  be  ven,-  slighl  in  certain  areas  and  yet  show  indubitably  by 
focalizing  signs;  this  u  notably  so  over  the  motor  area,  about  certain 
cranial  nerves,  and  in  the  region  of  the  medulla  or  pons  (Figs.  224,  225). 

General  si^ns  of  pressure  have  already  been  mentioned,  and  atten- 
tion !.•*  again  called  to  the  diagnostic  value  of  the  progress  of  s>"niptoms 
and  changes  in  the  temperature,  pulse,  respiration,  rcllcxcs.  and  muscle 
power.  Blood-pa'ssure  and  cyc-ground  examinations  are  here  of  great- 
est value.  Spinal  puncture  may  prove  to  be  the  one  best  sign  of  basal 
involvement.  Lor^il  signs  from  the  beginning  may  be  marked  enough 
to  make  treatment  unavailing;  but  if  thesj-mptoms  are/oej/and  with- 
in reach,  operation  is  advisable  (Fig.  225). 
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1*%.  935. — Meningeal  hemorrtuKe  clot  wiih  fracture  leodinic  into  base. 


In  all  forms  :c-niy  examination  may  prove  of  great  value  in  accu- 
rately locating  the  lines  of  fracture. 

Operative  Indications  and  Methods. — Two  main  sources  of  press- 
ure require  relief,  namely:  (i)  bone  or  foreign  bodies  and  (2)  effusion 
(blood,  scrum,  or  pus). 

(1)  Bone  \)r  JoTcign  body  /tm-tuw  usually  accompanies  obvious  com- 
pound (open)  depressed  fracture.  Where  possible,  no  fragments  of 
bone  should  be  removed,  as  most  of  them  are  viable  unless  wholly  de- 
tached. No  anesthetic  is  needed  unless  the  patient  is  conscious;  ether 
is  tlie  best. 

Tcfftnic.  Preliminary  iodin  cleansing  of  the  entire  shav'cd  scalp. 
Ears  plugged  by  sterile  cotton;  tourniquet  in  place  (Figs.  226,  227), 
Wound  enlarged  if  necessary;  it  is  needless  and  unuise  to  incise  the 
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Bleeding  may  be  free  from  the  bone,  but  punching  or  nipping  the 
diploC  usually  stops  it;  packing  with  gauze  or  wax  may  be  needed 
rarely.  Clolteci  blood  under  the  skull  should  be  gently  scooped  out 
enough  to  bring  the  dura  and  pulsating  brain  to  ihc  surface;  it  is  unwise 
and  unnecessary  to  trj'  to  get  all  the  clot  out.  Some  of  it  can  be  floated 
out  by  gentle  saline  irrigation.  Visible  sources  of  bleeding  (meningeal 
vessels)  are  caught  by  forceps  or  controlled  by  gauze  wicks.  If  blood 
weils  up  from  beneath,  it  cannot  be  readied  directly. but  can  be  drained 
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Fig.  ii8.— Compound  depressed  fracture  of  <ikuU:  o.  Passing  Cigli  saw  through  Boul- 
ti[>le  trephine  u^icninK*;  ft.  pirliminary  Oigli  Mw>n.it  to  (a«hion  bont>11iip;  c,  cWntion  of  x 
dcpresacd  fTsginrnt  by  instrument  passed  through  a  Inrphine  opening* 


in  part  by  gauze;  this  usually  signifies  basal  involvement  of  bone  or 
brain.    Nothing  should  be  done  to  a  torn  or  otherwise  damaged  cortex. 

Dura,  if  torn,  is  loosely  sutured  by  catgut  or  fine  silk;  if  untom.it  is 
undisturbed,  and  it  should  not  be  incised  if  of  a  normal  pearly  col<»' 
and  if  the  brain  pulsates. 

Closure  is  made  with  drainage  and  loose  suturing  of  the  scalp  by 
silk,  silkworm-gut,  linen,  or  horsehair.  Rubber  tissue  or  catgut  or 
alkworm  drains  are  used  where  little  drainage  is  required;  gauze  is 
employed  otherwise  to  stop  oozing.  The  drains  reach,  to,  but  not 
through,  the  dura. 
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Assuming  that  intracranial  pressure  from  blood  or  other  effusion 
exists,  operative  interference  may  be  necessary,  and  becomes  indicalfH 
in  the  presence  of  (ti)  focal  or  localization  evidences,  (ii)  advancing 
intracranial  pressure. 

{a)  Focal  or  Localization  Cases. — In  the  absence  of  a  compound 
(open)  fracture,  shaving  the  entire  scalp  may  disclose  some  external 
evidence  of  hematoma  or  ccchymosis  to  corroborate  those  sjinptoms 
already  manifest. 

The  commonest  sites  of  clot-prcssurc  arc  near  the  mcninjceal 
vessels,  notably  the  anterior  branch,  and  these  are  reached  by  incisions 
planned  as  indicated  in  Figs.  224-230. 


Fig.  130. — SubtPmpontl  (lecoinprrsfiion  of  skull.  \^crticAl  tint  aiiovn  ptene  of  intcr- 
mu.>NruUr  incUion.  Dotted  Line  shows  urea  at  txmc  to  be  mnovtA.  The  indiuon  through 
the  scalp  may  be  vcrtii-al  or  in»rcnlir. 


The  approach  can  be  made  through  the  ordinary  circular  trephine 
opening  enlarged  by  the  rongeur;  preferably  it  is  by  the  bone-flap 
method  shown  in  Fig.  231. 

This  latter  has  the  advantage  of  pro\iding  wide  exposure  without 
loss  of  bone.  Conditions  are  then  met  with  as  indicated  previously 
in  speaking  of  pressure  by  bone  ox  foreign  bodies. 

(6)  Advancing  Inlracranial  Pressure  Cases. — Localization  evidence 
in  these  is  undefinahle.  as  the  pressure  is  wide-spread  and  the  idea  is  to 
afford  relief  by  providing  a  drainage  opening  in  the  skull;  such  a  pro- 
cedure is  known  as  "decompression." 

Subtemporal  decompression  is  the  method  advocated  by  Cushing. 
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]x>rii)  muscle,  the  uncut  fibers  uf  which  are  then  separated  and  a 
lrc[)hini*  Imlton  removed.  The  opening  is  then  enlarged  by  the  ron- 
geur to  the  size  of  half  a  dollar  or  a  dollar;  the  dura  is  slit;  a  gauze  or 
rubber  drain  is  placed  down  to  the  dura;  the  muscie-fibers  are  allowed 
to  fall  into  place  or  arc  loosely  stitched;  the  skin  is  sutured.  Drainage 
is  maintained  forty-eight  hours;  longer  if  the  discharge  seems  to  so 
warrant. 

In  other  cases  (as  in  some  basal  fractures)  the  suboccipital  decom- 
pression method  is  lulvvsable,  and  it  is  similarly  performed  (Fig.  232). 
Occasionally  decompression  is  made  bilaterally- 
Some  surgeons  advise  either  of  the  foregoing  as  routine  measures  in 
evtry  case  showing  compression  evidences;  others  more  properly  reserve 
it  for  that  class  of  cases  seemingly  unbenefited  by  ordinary-  means. 
Cushing  reports  13  recoveries  in  15  cases.  Such  good  results  as  this 
are  seemingly  not  atlaine<l  by  other  surgeons,  and  in  my  experience  I 
have  nut  ubser\'cd  thai  it  is  markedly  beneficial  in  comparison  with 
other  methods.  Many  cases  would  get  well  without  operation,  and 
I  do  not  believe  that  those  operated  upon  are  less  likely  to  develop 
early  or  later  complications. 


COMPUCATIONS  AND  RESULTS 

Case.s  that  early  recover  from  objective  signs  generally  get  well; 
the  majority  of  fjilalitics  occur  within  the  first  forty-eight  hours. 
Cases  in  Group  1  practically  recover  completely.  Fifty  per  cent,  at 
least  of  basal  fractures  live;  many  of  those  surviving  recover  in  every 
respect  (Figs,  :w  2.54), 

Sepsis  and  Meningitis.— These  usually  occur  in  compound  (open) 
cases  or  fracture  of  the  base  with  infection  through  the  orifices.  Prc- 
liminar)  antisepsis  is  the  best  prophylactic. 

Abscess  of  Brain.-  This  is  rare  and  is  usually  seen  in  cases  of 
localized  depression  or  follows  compound  infected  forms;  I  have  known 
such  a  comjilicalion  to  follow  a  fracture  of  the  middle  fossa  in  a  patient 
with  an  old  and  partly  quiescent  otitis  media. 

Delirium  Tremens.  I'his  is  \xTy  common,  and  may  itself  lead  to 
edema  of  the  brain  (alcoholic  wet  brain),  making  difTcrcntiation  from 
traumatic  intracranial  pressure  diftVuIt  or  impossilile. 

Pneumonia. — An  early  lohor  form  is  occasionally  seen/ especially 
in  alcoholics.  A  later  hypostatic  form  is  common  in  the  aged  or  de- 
pleted. 

Neural  Involvement. — The  seventh  or  facial  is  most  often  affected, 
giving  total  or  partial  unilateral  paralysis  of  the  face;  it  generally  is 
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due  to  pressure  from  effusion  and  commonlj*  disappears,  although 
months  may  elaspe. 

The  eigfUh  or  audiiory  may  likewise  suffer,  causing  unilateral  deaf- 
ness; this  also  is  generally  rccovcrt-ci  from  wholly  or  in  part. 

The  third  or  molor  oculi  occasionally  is  afTectixi,  producing  internal 
squint,  unilateral  ptosis,  and  a  dilated  and  inactive  pupil;  it  may  in 
part  be  jjermanent. 

The  sixth  or  abducens,  if  involved,  gives  internal  strabismus  that 
may  persist. 

The  olJfutoTy  and  glossopharyngeal  are  rarely  involved. 
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Ftg.  23$. — ^AspiratkiD  of  lateral  ventricles:  a.  Vertical  approacli;  fr,  lateral  approadi. 


Speech  defects  are  generally  overcome. 

Paraiysis  in  a  Umb  rarely  lasts. 

Memory  may  be  defective  for  a  lime,  but  usually  is  wholly  or  partly 
regained;  defects  are  most  common  respecting  recent  events,  es- 
pecially as  to  figures.  Amnesic  impairment  is  more  likely  if  the  left 
inferior  frontal  part  of  the  brain  has  been  involved  in  right-handed 
persons;  the  reverse  obtains  in  L-fl-handed  persons. 

InsUibUity  in  the  muscular  system  may  be  indicated  by  unsteadiness, 
incoordination,  some  staggering  and  inability  to  maintain  equilibrium 
when  off  the  ground  or  in  the  dark.  This  ts  commonest  in  aknholics 
and  the  aged-     A  good  deal  or  all  of  it  may  eventually  disap[>ear.     It 
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is  most  likely  in  basal  cases,  especially  if  the  middle  ur  posterior  fossa 
has  been  involved. 

Mentally  there  may  be  irritability;  a  tendency  to  tears  or 
laughter;  strange  likes  and  dislikes;  incapacity  for  alcohol  or  tobacco, 
or  the  reverse.  Like  the  foregoing  sequela;,  most  of  these  abate  in 
time. 

Insanity. — This  is  a  very  rare  sequel,  even  in  the  presence  of 
marked  original  damage;  less  than  2  per  cent,  of  knon^i  insanity  fol- 
lows head  injury. 

Neurasthenia  and  hysteria  are  generally  most  marked  in  the  liU- 
gated  cases  and  in  those  in  which  the  objective  signs  of  injury'  are  least 
marked.  Most  of  these  do  not  subjectively  recover  until  Imanclal 
expectancy  is  realized. 

Cysts  as  remnants  of  blood  absorption  occasionally  form,  and  later 
may  give  rise  to  signs  of  tumor. 

Epilepsy  as  a  pressure  or  irritative 
sequel  of  head  injury  is  not  now  regarded 
as  so  frequent  a  complication,  doubtless 
owing  to— 

(i)  Wider  knowledge  as  to  the  origin 
of  the  disease. 

(2)  Experience  gained  through  the  large 
number  of  so-called  "traumatic  cases" 
operated  upon,  in  which  none  of  the  ex- 
pected local  damage  was  found. 

(3)  Because  of  the  ver>'  great  number 
of  head  injuries  and  ihc  relatively  few 
cases  of  epilepsy  arising  therefrom. 

(4)  Because  the  brain  can  readily  ac- 
commodate itself  to  changes  in  pressure; 

according  to  Stimson  ibis  pressure  must  amount  to  about  2  cubic 
inches  of  sudden  depression  in  the  adult  skull  before  permanent 
symptoms  of  general  compression  arise. 

If  epilepsy  is  to  be  regarded  as  traumatic  in  origin,  it  is  most  likely 
to  occur  if  the  motor  area  has  been  effected  by  the  injur>-;  then  the 
9>Tnptoms  begin  with  local  irritation  of  the  affected  part  (Jacksonian 
epilcp^),  followed  by  general  spasms  and  unconsciousness — the  "fit," 
in  other  words.  It  is  said  aljjo  to  arise  fn^m  adhesions  due  to  a  scar  in 
the  cortex  or  dura,  or  between  the  same;  or  between  Uie  dura  and  the 
skuU  or  scalp.  This  seems  less  probable  than  the  former  named  source. 
Children  are  prone  to  epilepsy  from  so  many  causes  that  its  origin  from 


Fig.  336. — Hf  mia  cerebri  fol- 
lowing  exMction  nf  skull  for 
cuini>uuiid  (lej>r»'sM.tl  frailure. 
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injury  is  more  doubtful  than  in  adults,  especially  as  a  child'^  skull  can 
more  readily  adapt  itself  to  enforced  changes. 

BoDy  defects  from  depression  or  operation  arc  generally  replaced 
by  fibrous  tissue  over  the  central  part,  the  edges  being  smoothed  and 
hardened  by  a  more  osseous  material.  After  a  lapse  of  years  this 
llbrous  covering  apparently  hardens,  and  may  even  become  bony  in 
consistency  over  a  space  as  large  as  2  inches  square.  In  children 
such  gaps  are  more  likely  to  be  filled  in  earlier  and  more  uniformly. 

Pulsations  can  often  be  seen  and  usually  are  felt;  they  may  be 
marked  and  annoying  at  first,  but  later  grow  less. 

Hernia  of  the  brain  is  rare  (Fig.  236). 


Lower  Jaw  fracture 

The  inferior  maxilla  is  more  commonly  broken  tlian  any  other 
bone  of  the  face.  In  my  statistics  228  cases  occurred;  a  percentage 
of  7.1 

Anatomy  and  Landmarks. — Practically  the  entire  bone  is  palpable. 

Ramus.-  -The  perpendicular  portion  ending  above  in  the  condyles 
articulating  witli  the  gktwid  cavity;  in  front  of  this  is  the  sigmoid 
notch  capped  by  the  corotioid  process. 

/I  «g/e.  — Lower  back  part  of  the  ramus,  often  prominently  visible. 

^of/_v. -Transverse  horsifshoe-shapcd  part,  with  the  upper  alveohr 
border  for  sixteen  teeth. 

In  children  and  the  agetl  the  ramus  and  body  form  an  acute  angle; 
in  adults,  a  right  angle. 

Causes. — Direct  violence  is  the  common  origin,  and  this  is  usually 
from  a  blow  or  fall  received  on  the  chin,  or  less  often  on  the  side  of 
the  jaw. 

Indirect  vioknte  is  a  very  rare  source;  the  condyle  occasionally  is 
broken  by  transmitted  force  from  blows  upon  the  chin. 

Muscular  I'lofencf.— Coronoid  process  fractures  alone  may  thus 
occur;  this,  however,  is  a  clinical  freak. 

Sites  and  Varieties. — (i)  Region  of  incisor  teeth  commonest;  (2) 
condyles  next  most  frequent;  (3)  ramus  least  frequent  (Fig.  237). 
The  break  may  be  multiple,  usually  on  either  side  of  the  middle  border, 
as  from  heavy  blows,  falls,  or  bulk-ls. 

Partial  fracture  of  an  alveolar  border  from  teeth  extraction  is  not 
infrequent. 

The  vast  majority  of  fractures  are  in  the  teeth-bearing  area  and 
are  vertical  or  oblique  in  direction. 
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(2)  Splints. — Wire,  thread,  plaster  of  Paris,  leather,  or  metal  so 
devised  as  to  lock  the  teeth  or  embrace  the  chin  and  pull  it  back  and  up. 
Wire  or  thread  twisted  about  the  intervening  teeth  answers  in  ordinary 
cases  (Fig.  239). 


a  b 

Fig.  Z39. — Wiring  fracture  of  lower  jaw:  a,  loduding  a  few  teeth;  b,  including  maay  teeth. 

{3)  Special  splints,  interdental  in  type  like  those  of  Matas,  Kings- 
ley,  or  Moriarty;  or  those  specially  molded  by  an  oral  surgeon  (Figs. 
238,  240). 

(4)  Operation. — Exposing  the  fracture  through  skin  incision  and 
suturing  it  by  gut  or  wire,  or  plating  it. 


Fig.  240. — Matas'  splint  in  fracture  of  the  lower  jaw. 

In  all  forms,  one  or  more  teeth  may  need  extraction  for  reduction 
or  feeding.  Loosened  teeth  generally  tighten.  Particular  attention 
must  be  given  to  keeping  the  mouth  clean.  Nasal  bleeding  may  be  an 
accompaniment . 
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Union  is  complete  in  four  to  six  weeks,  and  before  this  part  or  all 
of  ihf  si^lintage  rn:iy  be  rt-movefl. 

Results.  -Usually  these  are  good,  and  even  in  the  presence  of  con- 
siderable oral  deformity  the  outward  appearance  and  function  is 
excellent.  Dental  treatment  may  be  required  later  if  the  teeth  are 
damaged.  In  patients  with  pyorrhea,  o»teomyeliU.s  and  sinus  forma- 
tion sometimes  occur. 

/)iS(iA;7i/>'.— Total,  four  to  sU  weeks;  partial,  two  to  four  weeks. 

Upper  Jaw  Fracture 

The  superior  maxilla  is  infrequently  broken  except  when  it  is 
associated  with  other  fmctures.  as  of  the  nasal  or  malar  bones. 

Causes.  Direct  violence  is  at  fault  ulways;  commonly  this  is  from 
blows,  falls,  kicks;  automobile,  bicycle,  and  vehicular  accidents. 

The  alveolar  border  or  one  of  the  ]>roces5es  is  usually  involved. 

Symptoms.  — Visible  deformity  and  disability  vary;  usually  there 
is  a  good  deal  in  the  region  of  the  cheek  .and  nose,  and  often  bleeding 
from  iht.*  mouih  and  nose  occurs.  Ecch>Tnosis  of  the  hard  or  soft 
palate  is  a  corroborative  sign.  Facial  emphysema  Ls  common.  Crepi- 
tus ami  false  motion  are  variable.  Teeth  arc  often  loose,  broken,  or 
missing. 

Treatment.  T-ike  that  of  lower  jaw.  this  is  by  a  bandage  or  special 
spUnt;  reduction  may  be  difficult  in  complicated  cases. 

Vriimi  is  complete  in  four  to  six  wt-eks. 

Results. — Practically  perfect  as  to  function.  Deformity  of  the 
teeth  or  nose  may  persist. 

DbabUily.  -  Total,  four  to  six  weeks;  partial,  two  to  four  weeks. 


Nose  Fractxire 

This  description  includes  thai  of  the  two  naxai  hones  proper;  the 
septum,  cartUiiges,  and  the  tuisat  process  of  the  superior  maxillary,  and 
\jrmiUil  ([)er|H'ndicul:ir  pl;ile).  vonwr,  and  lacrimals. 

Anatomy  and  Landmarks.  \'iual  bortes  triangular,  and  located 
at  the  upper  and  lateral  fixed  portions  of  the  nostrils  [Fig.  241). 

Septum  the  dividing  cartilaginous  partition,  with  a  more  or  less 
marked  normal  lateral  deviation,  almost  always. 

Cartilages.— The  quadrilateral  join  the  nasal  and  ethmoid  hones 
above,  the  vomer  behind,  and  the  lower  lateral  cartilage  at  the  tip 
(Fig.  342). 

Causes  and  Sites.— Direct  violence  practically  the  sole  origin,  as 
from  blows,  kicks,  or  falls. 
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Septum  cartilages  may  be  broken  or  separated  at  their  (a)  nasal 
attachments;  (ft)  from  the  superior  maxiUa;  (c)  from  the  inferior 
cartilage  at  the  lip. 

Lines  of  fracture  may  so  radiate  as  to  involve  small  portions 
of  the  frontal,  superior  maxillary,  lacrimal,  ethmoid,  and  vomer 
bones. 

The  commonest  form  is  a  combination  of  one  liroken  nasal  bone 
with  some  separation  of  an  attached  cartilage,  thus  deviating  the 
peptum. 

Symptoms.— Deformity  is  common  from  swollen  soft  parts  and  a 
tilted  or  flattened  "bridge."     Bloody  nose.     Ecchymosis  of  eydids. 


Fig.  343.— Fmcturr  of  the  nose. 

Occasionally  local  emphysema  occurs  Irom  the  frontal  sinus.  es|>ecially 
if  nose  blowing  is  done.  Plugged  nostril,  causing  difficult  breathing. 
Laerimal  duct  plugging  rare;  when  it  occurs  tears  flow  over  face 
(epiphora). 

Hematoma  septum  usually  seen  later;  may  occur  without  fracture. 
Crepitus,  motility,  and  pain  on  manipulation;  fmger  or  instrument  in 
nose  may  verify  these  foregoing  (Fig.  243). 
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Via  Speculum  the  distorted  swollen  septum  is  best  apparent;  this 
is  the  most  reliable  means  of  determining  the  exact  extent  of  injury. 
When  seen  after  a  few  hours,  the  swelling  and  pain  may  prevent  any 
accurate  opinion. 

Treatment. — Reduction  cannot  be  properly  made  in  many  cases 
without  some  anesthesia,  local  or  general;  this  is  especially  so  in  cases 
seen  after  twenty-four  hours. 

In  cases  with  great  swelling  or  bleeding,  cold  applications  and  pre- 
liminary gauze  plugging  may  well  be  the  primary  measures.  Speaking 
generally,  immediate  reduction  is  indicated. 

After  a  week  it  will  be  impossible  to  adjust 
the  fragments  on  account  of  firm  union.     A 
speculum  and  intranasal  light  are  very  helpful. 
Setting  once  properly  made  usually  persists. 
Manipulation,  bidigital  or  instrumental, 
to  restore  the  fragments  is  usually  necessary, 
and  this  should  be  done  promptly  except 
where  epistaxis  or  great  swelling  prevents. 
A  blunt  conical  bullet  probe,  urinary  sound, 
artery  clamp,  or  similar  instrument  can  be 
used  where  the  finger  is  inefficient  for  eleva- 
tion or  other  procedures.      High  fractures 
need  a  flat  instrument  like  a  periosteal  ele- 
vator. 
Immobilization  is  well  maintained  by  perforated  metal  or  hard 
rubber  Asch  splints,  formerly  used  in  septum  deviation  operations;  one 
on  each  side  of  the  same  size  should  be  used. 

Adftesive  plaster  strapped  over  the  pressed  upon  bridge  is  effective 
only  if  minor  displacement  exists. 

Rubber  tubing  (wrapped  in  gauze)  or  gauze  packing  of  iodoform  care- 
fully introduced  on  the  injured  side  is  most  valuable  in  the  lower  sep- 
tum injuries.  Special  splints,  fastened  by  head-bands  with  lateral 
prongs  to  press  upon  the  nostrils,  are  usually  needed  in  fractures 
high  up  or  those  tending  toward  redisplacement  (Fig.  344).  Of  these, 
the  Cobb  and  Coolidge  may  be  recommended.  Wounds  are  treated 
like  those  elsewhere. 

Whatever  method  is  used,  much  attention  is  given  to  keeping  the 
nostrils  clean  by  antiseptic  irrigations,  the  head  being  held  forward 
while  they  are  being  introduced  to  prevent  sinus  extension.  The 
patient  is  to  'be  cautioned  against  efforts  similar  to  those  of  blowing 
the  nose  or  snuffing  up. 


Fig.  244. — Metal  splint  for 
fracture  of  the  nose. 
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Union  is  complete  in  two  to  three  weeks  iind  splintage  is  rarely 
needed  beyond  a  fortnight. 

Complications. — Erysipelas  and  celiuiitis  are  not  uncommon,  es- 
pecially in  neglected,  compound  (open),  and  assault  cases. 

Chondriiis  and  pcrkhondrilis  and  periostilis  occur  orrasiiinnlly, 
especially  in  badly  coniustd  and  infected  cases;  permanent  thickening 
usually  ensues  from  these. 

Abscess  of  septum   with  subse-  " 

quent  deformity  is  most  likely  where 
repeated  intranasal  examination  is 
neglected;  pain,  swelling,  occlusion. 
and  diM'harge  are  the  usual  st^ns. 

licmaloma  of  septum  is  rare  with 
fracture  and  common  without  it; 
if  present  and  irreducible  by  pres- 
sure, it  should  be  incised  to  prevent 
abscess. 

Necrosis  is  sequential  to  the 
foregoing;  a  rare  sequel. 

Epistaxis  occasionally  is  recur- 
rent, but  prompt  and  proper  treat- 
ment is  generally  preventive;  it  is 
commonest  in  alcoholic,  cardiovas- 
cular, and  anemic  patients  (Fig.  245). 

Results. — Deformity  to  some  ex- 
tent is  exceedingly  conmion,  ajid 
for  that  reason  a  perfect  restoration  of  profile  should  be  guardedly 
promised;  the  common  remnants  are  tilting  ur  depression.  Some  of 
these  are  capable  of  plastic  correction.  Deviation  of  the  septum  can 
be  marked  wilhout  serious  inconvenience. 

DisabiUly.—Toial,  two  to  four  weeks;  partial,  one  to  three  weeks. 
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Fig.  S4J.— Kpislaxifl  conlrollixt  by 
water  or  nit  iaBMum  o£  a  njbl)cr  ftngrr- 
tot,  condcun.  or  glovc-fingcr. 


Malar  Fracture 

This  occurs  rarely  as  an  isolated  lesion,  but  may  be  an  associate 
of  extensive  adjacent  injuries. 

Causes.     Direct  violence  always,  as  by  a  severe  blow,  fall,  or  kick. 

Symptoms. — Deformity  of  the  much  swollen  cheek  and  orbit  usu- 
ally obscures  the  bony  signs.  Epistaxis  and  ccchj-mosis  of  the  lids 
are  common.  Crepitus  and  mobility  are  rare.  Local  pain  and  a 
depression  are  the  usual  signs,  and  these  arc  best  elicited  by  standing 
behind  the  patient  and  passbg  the  index  and  middle  fingers  outward 
18 
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from  each  nasolabial  fold  toward  the  ear  orifice.  This  maneuver  pal- 
pates the  zygoma  and  body  of  bone,  the  parts  usually  involved. 

Anesthesia  or  paresthesia  of  parts  of  the  cheek,  gums,  or  upper  teeth 
may  exist  if  the  infra-orbital  nerve  is  involved.  Motion  of  the  lower 
jaw  may  be  diminished. 

Treatment. — Reduction. — In  the  ordinary  case  this  cannot  be  done 
without  operation  to  expose  the  fracture  through  the  cheek  or  mouth, 
and  then  traction  by  a  hook  or  other  device  is  employed.  In  involve- 
ment of  the  zygoma  alone,  pressure  is  usually  effectively  applied  out- 
side and  inside  the  cheek.  Once  reduced,  the  position  tends  to  remain 
without  any  dressing;  adhesive  straps  over  gauze  pads  may  some- 
times prove  helpful. 

Results. — Deformity  may  persist  as  a  dimpling,  depression,  Jtnob- 
bing,  or  sagging.    Impaired  motions  of  the  jaw  are  usually  regained. 

Disability. — Total,  two  to  six  weeks;  partial,  one  to  three  weeks. 

Fracture  of  the  Clavicle 

This  is  exceedingly  common,  and  of  all  fractures  of  single  bones 
ranks  third  or  fourth  in  frequency.  It  occurs  often  in  children  from 
the  sort  of  violence  which  in  later  life  dislocates  the  shoulder. 

In  my  series  there  were  236  cases,  4^  percentage  of  all. 

Anatomy  and  Landmarks. — This  S-shaped  bone  is  about  6  inches 
long  and  divided  into  thirds,  and  it  is  visible  and  palpable  practically 
throughout. 

Inner  or  Sternal  End. — Knobbed  and  has  some  motion. 

Outer  or  Acromial  End. — Flat  and  also  somewhat  motile. 

Tubercle  or  Knob. — On  upper  part  of  outer  third;  this  may  be  mis- 
leading in  some  atypical  fractures. 

Causes. — Direct  Violence. — Rare,  as  from  a  blow  or  fall  or  other 
localized  impact;  breakage  from  this  source  is  usually  located  about 
the  middle  or  outer  third,  and  then  generally  it  is  compound  (open). 

Indirect  Violence. — Usual  origin,  as  by  a  fall  on  the  shoulder,  elbow, 
or  hand,  the  extremity  being  rigid. 

Muscular  Violence. — Exceptionally  causative,  as  by  lifting,  swing- 
ing, or  contracting  motions. 

Varieties.— Usually  the  cleavage  is  oblique,  complete  and  simple. 
and  about  one-half  of  all  varieties  are  in  the  middle  third,  approxi- 
mately within  2  or  3  inches  of  the  outer  end.  About  one-third  of  the 
remainder  are  at  the  junction  of  the  middle  and  outer  thirds. 

Greenstick  or  Bending. — These  occur  in  children  only. 
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Partial.— A  rare  form  in  which  a  border  or  edge  is  split,  or  the 
bone  is  not  broken  completely  across. 

Multiple  atid  CommimUed. — Verj-  rare  rorms. 

Symptoms. — Deformity  of  attitude,  so  that  the  drooping  shoulder 
is  lUted  up  and  supported  by  the  opp<jsilc  hand;  \isiblc  irregularity 
in  outline  of  the  bone;  sn-cUing  and  ecchvinosis  later  appear. 

Crepitus,  false  motion,  irregularity,  and  local  pain  areconfinnalury 
signs. 

In  Cases  showifig  little  displacement,  local  pain  elicited  h}-^  direct 
"point"  or  finger  pressure,  or  that  produced  by  pushing  against  the 


Fig.  146. — Frarlurc  nt  middle  of  rUvicle  Ccomminutcd).    Trcnimmt  JndirAlnd:  Sayre'a 
adhesive  drci^ng  01  plaalcr-of-t'aris  shoulder  spica  «nth  arm  in  abduction. 

bone  from  within  out.  will  sometimes  verify  suspicions.  In  typical 
cases  the  outer  fragment  Ls  usually  found  drawn  daiL'H  and  in;  the 
imier,  drawn  up  and  out  by  muscular  contraction. 

Adult  fractures  often  show  much  obliquity  and  impaction  (Figs. 
346-248).  In  the  young  the  fracture  line  is  generally  transverse  or 
nearly  so  (Fig.  249). 

Treatment. — The  shoulder  is  dropped  down  and  in,  and  the  object 
is  lu  push  it  i*p  and  out. 


Fig,  3*8,— l''racturc  i>f  Ihc  ilavicic  (oulcr  third). 


k  thus  accomplished  by  raising  the  shoulder  and  pulling 
This  occurs  sometimes  spuiitaneously  if  the  patient  is 
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stool,  abducting  both  arms  to  a  right  angle,  and  pulling  the  scapulae 
toward  each  other  is  also  an  aid  to  setting  (Fig.  253). 

With  much  overlapping  or  impaction,  anesthesia  or  operation 
may  be  necessary  to  overcome  the  deformity.  Occasionally  osteotomy 
alone  is  efficient. 

Immobilization  is  difficult,  but  is  best  maintained  in  the  average 
case  by  the  Sayre  dressing  of  zinc  oxid  adhesive  plaster  applied  as 
shown  in  Figs.  250,  251.  Mayor's  scarf  sling  may  also  be  used  (Fig. 
252).  Axillary  vessel  freedom  is  assured  if  space  enough  is  left  to  insert 
two  fingers  at  the  inner  edge  of  the  arm-piece  of  the  adhesive.  A  gauze 
bandage  shoulder-cap  may  well  be  used  with  this  for  a  time.  In  very 
fat  people  and  in  women  the  above  dressing  sometimes  cannot  be  used; 
in  these,  a  shoulder  bandage  will  answer  usually.  Whatever  method 
is  used,  preliminary  removal  of  hair  is  advisable.  The  parts  should  be 
well  dried  and  the  axilla  dusted  with  talcum  or  other  powder. 


Fig.  352. — Mayor's  start  sUng  for  fracture  of  the  clavicle  or  other  injuries  of  the  shoulder 

girdle. 

In  women,  or  in  those  who  seek  a  cosmetic  rather  than  a  functional 
recovery,  it  may  be  advisable  to  reinforce  the  foregoing  by  insisting 
upon  a  dorsal  position  with  a  pillow  between  ihc  shoulders  for  a  week 
or  ten  days.     Couteaud's  posturf  treatment  is  allied  to  this  (Fig.  254). 

Apparatus  specially  designed  of  wood  or  metal  is  rarely  employed. 

Operation  and  direct  coaptation  by  sutures  (gut  or  wire)  or  plating 
is  reserved  for  great  deformity,  compounded,  or  ancient  untreated 
cases.  The  dressings  arc  worn  for  two  or  three  weeks  by  children; 
in  adults,  two  to  four  weeks. 

The  author  advocates  the  use  of  his  plasler-of-Paris  "abduction 
method"  in  certain  cases  not  well  retained  by  the  usual  dressings^ 
'  Published  in  Tlic  Post  Graduate,  Dec,  igi4. 
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Results. —  Union  is  complete  by  the  end  of  three  weeks  CFig.  255). 

Dejormiiy  is  sliuwn  by  marked  early  irregularity  or  callu!>,  but  tt  usually 
disappears  whoUy'  and  b  always  lessened  in  time;  but  the  ate  of  frac- 
ture is  practically  never  free  of  some  irregularity  even  after  a  lapse  of 
years.  Despite  marked  deformity,  with  or  without  bony  union,  the 
rule  is  for  complete  recover}';  here,  as  in  many  other  fractures,  deform- 
ity by  no  means  implies  disability. 

Fibrous  Union. — Not  uncommoDj  and  frequently  it  causes  no  loss' 
of  function. 


Fig.  ijj.  — rr.u  iiifL-  of  the  clavicle  flefl  outer  ihird).  Nolc  iiccuntU  reduction  ob- 
tAined  by  abduction  und  clcvatioo.  of  aim  and  retention  by  |)la.<itcr-of'Paris  shoulder 
s|>ica. 


Impaired  Motion  and  Ankytosis. — Shoulder  stiffness  for  a  time  is 
not  unusual;  if  immobilize*!  by  treatment  longer  than  a  month  the 
amount  and  duration  of  i^tilTness  is  generally  due  to  the  treatment 
more  than  (he  fracture.  Massage  and  forced  use  eventually  bring 
about  restoration  even  in  marked  cases. 

Atrophy  is  commensurate  with  the  above. 

A'crwj.^Thnse  in  the  axilla  are  rarely  affected;  circumficx  and 
spinal  accessory  occasionally  are  involved,  but  recovery  in  all  forms  is 
the  rule. 

Disability. — Total,  four  to  sL\  weeks;  partial,  two  to  six  weeks. 
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Scapula  fracture 

This  is  rather  rare  and  does  not  constitute  more  than  1  per  cent, 
of  all. 

Anatomy  and  Landmarks. — Body. — Palpable  over  the  lower  por- 
tion. 

Vertebrai  Border. —Broughl  best  to  view  by  elevation  and  abduc- 
tion. 

5/>iMf.— Visible  and  palpable,  wholly  or  in  part. 

Processes:  acromion,  at  outer  end  of  ^ine  and  jointed  to  the  clav- 
icle; coracoid,  overhanging  the  axilla. 

Glenoid  Cavity. — Rim  sometimes  palpable  (Fig.  256). 

CeMses,— Direct  Kw^7(«.-  Blows  or  falls,  especially  common  in 
fractures  of  the  body  and  acromion. 
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FIF  256. — d,  ComCDon  sites  of  fracture  of  the  scapula;  h,  numml  ac&puU,  postcriot  view. 


Indirect  Violence.— hXo^^  or  falls  on  the  shoulder  or  elbow;  not 
infrequently  an  associate  of  humerus  injuries. 

Aftiscular  Violence. — Rare,  except  as  affecting  the  processes. 

Varieties  and  Sites. — Commonest  in  the  body,  spine,  acromion, 
and  coracoid;  rare  in  the  glenoid  and  neck.  Fracture  lines  may  be  sin- 
gle or  multiple  in  the  body  varieties. 

Ssrmptoms. — Body. — Deformity  and  disability  about  the  shoulder 
varies;  ihc  commonest  signs  arc  crepitus,  false  motion,  and  pain  on 
pressure  against  the  ribs  or  when  the  arm  is  abducted.  Ecch^Tnosis 
and  swelling  may  occur. 

Spine. — Deformity  and  disability  variable;  commonly  crepitus, 
false  motion,  and  local  pain  are  detcrminaLivc. 

Acromion  and  Coracoid. — Deformity  slight,  if  any.    Ecchymosis 
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and  local  swelling  variable;  Crepitus,  false  motion,  and  local  pain 
exist;  abduction  or  elevation  of  the  ann  best  elicit  the  foregoing  signs. 

In  all,  x-Td.y  corroborations  may  be  necessary. 

Treatment. — Body  and  Spine. — Reduction  is  by  manipulation  of  the 
fragments  or  arm,  or  both,  and  maintenance  of  same  in  the  corrected 
position  by  binding  the  elevated  arm  to  the  side  with  a  shoulder-cap 
bandage,  adhesive  plaster  (Sayre's  dressing  or  modifications),  or 
plaster  of  Paris. 

Acromion  and  Coracoid. — Reduction,  and  application  of  Sayre's 
dressing  or  modification,  with  direct  pressure  by  gauze  or  cotton 
pads;  or  bandages  to  relax  the  muscle  pull  and  keep  the  shoulder  at 
rest. 

Results. — Body  and  spine:  Union  occurs  with  more  or  less  callus  in 
four  or  five  weeks  and  complete  restoration  is  general;  some  pain  may 
for  a  time  persist  on  elevation  of  the  arm,  deep  breathing,  or  actions 
bringing  the  ribs  and  the  body  of  the  bone  in  contact. 

Processes. — Bony  union  generally  does  not  occur  (except  in  im- 
pacted forms)  and  the  length  of  the  fibrous  uniting  bands  may  widely 
separate  the  fragments  without  marked  loss  of  function.  Heahng  is 
generally  complete  in  three  or  four  weeks. 

Disability.^ Body  and  spine:  Total,  four  to  six  weeks;  partial,  one 
to  three  weeks.  Processes:  Total,  three  to  five  weeks;  partial,  one 
to  two  weeks. 

SXERHUM   FRACTUKE 

A  rare  injury  unless  associated  with  fractured  ribs  or  fatal  chest 
crushes  (Fig.  257). 

Anatomy  and  Landmarks. ^^anu^i'um:  The  interstemal  notch 
and  junction  for  clavicle  and  first  ribs  are  palpable  and  sometimes 
visible.  Gladiolus:  Only  anterior  portion  palpable  usually.  Ensiform 
(xiphoid)  appendix:  Variable  in  shape,  position,  and  motility. 

Up  to  the  age  of  twenty-five  each  of  the  foregoing  are  made  up 
of  several  segments.  The  ensiform  joins  the  gladiolus  about  the 
fortieth  year ;  partial  bony  junction  may  rarely  unite  the  manubrium 
and  gladiolus  late  in  life,  but  usually  they  remain  separated.  The 
foregoing  is  the  reason  for  freedom  from  fracture  before  the  twenty- 
tifth  year,  dislocation  consequently  being  more  common. 

Causes. — Direct  Violence.— Commonest,  as  from  blows,  missiles, 
fulling  or  moving  objects,  or  crushes. 

Indirect  Violence. — A  rare  and  improbable  source. 

\fuscular  Violence. — Occasional,  as  from  great  straining  or 
exertion. 


JRES 

Sites  and  Varieties.^ Usually  breakage  occurs  al  the  junction  of 
the  first  and  second  segment,  involvinji  llie  lowest  end  of  ihe  manu- 
brium; next  commonest  location  is  about  the  center  of  ihe  gladiolus. 
Simple,  transverse,  more  or  less  complete  forms  are  usual;  compound 
or  multiple  forms  are  rare  in  those  recovering.  Dislocation  may  be 
hard  to  exclude  in  some  instances. 

Symptoms.— Dyspnea,  cyanosis,  cough,  and  hemoptysis  common, 
Paipatimi  elicits  irregularity,  local  pain,  and  perhaps  crepitus  and  false 
motion.  In  a  severe  case  there  will  be  a  good  deal  of  shock  or  pros- 
tration. 

Treatment.— Acrf»«-/r«i  by  direct  prcssure.or  manipulating  the  arms 
and  chest  may  be  enough.    Sometimes  it  may  best  be  made  by  bracing 
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Pig.  JS?. — Lines  ol  tracturc  oi  the  sternum. 


the  patient's  back  against  the  edge  of  a  box,  or  a  dorsal  posture  over 
the  edge  of  the  tabic  may  be  assumed,  so  that  the  shoulders  and  upper 
chest  will  fall  backward,  pressure  over  the  line  of  breakage  then  being 
added.  Respirator)'  efforts  and  coughing  sometimes  lent!  additional 
help.  Operalivr  aid  is  rarely  needed.  Inimobilizalion  h  by  a  wide 
strap  or  straps  of  adhesive  completely  encircling  the  chest,  applied 
during  cjcpiration. 

Results.— If  shock  is  sur\ivcd  and  pneumonia  or  local  necrosis 
does  not  complicate,  healing  is  complete  in  from  five  to  eight  weeks. 
Deformity  may  persist  permanently,  but  genenilly  this  causes  no 
trouble;  in  appearance  it  may  resemble  the  "rickety  chesl." 

D^sabHily.—'lo^a^,  live  to  eight  weeks,  partial,  two  to  four  wedcs. 
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RIB    FRACTURE 

These  are  exceedingly  comnioa  and  in  my  list  o(  cases  ranked 
second  in  frequency,  a  percentage  of  11.7. 

Anatomy  and  LandmarkE. — Of  the  twelve,  seven  are  attached  to 
the  sternum,  forming  the  so-called  true  ribs;  of  the  five  remaining 
faisc  ribs,  the  eighth,  ninth,  and  tenth  are  attached  in  front  by  carti- 
lage, the  eleventh  and  twelfth,  being  unattached  in  front  (floating 
ribs),  are  very  movable  and  tJius  rarely  broken.  The  first  and  second 
are  fairly  well  overlapped!  by  the  cla\icle  and  iisunlly  escape  injury; 
tho&e  funning  the  widest  part  of  the  barrel-shaped  ihurajt  arc  most 


Hg.  258. — Fracture  of  the  Rrsl  rib  at  its  anterior  attachment;  a  L^ery  rare  injury. 

exposed  to  violence,  and  thus  tlic  fifth,  sbtth,  and  seventh  are  oftencst 
broken  (Fig.  258).  Ribs  do  not  completely  ossify  until  the  twenty- 
fifth  year,  and  they  are  quite  elastic  in  children,  thus  accounting  for 
the  great  rarity  of  fractured  ribs  in  the  young. 

Most  ribs  are  palpable  throughout  and  many  of  them  are  also  visi- 
ble. The  intercostal  and  other  muscles  and  ligaments  are  so  strongly 
interlaced  and  intimately  attached  thai  great  displacement  of  frag- 
ments is  rare  (Fig.  350). 

Causes.— Wrec/  Violence:  (!ommon,  notably  a  localized  blow  or 
(kU  on  a  projecting  surface,  or  contact  with  a  raised  edge  of  a  moxing 
<r  statjonar^'  object    Indirect  vtoicncc:    Kalher  more  frequent,  as  id 


38s 

accidents  tending  to  narrow  the  anteroposterior  diameter  of  the  chest, 
thus  causing  a  bulging  at  the  lateral  margins  and  fnitture  at  a  dis- 
tance from  the  source  of  pressure;  this  is  often  aptly  illustrated  by  forc- 
ing together  the  ends  of  a  barrel  hoop  and  nutiiiij  that  the  break  is  at 
the  center  or  nearly  so— a  sort  of  "bursting"  fracture.  Crushing  and 
jamming  accidents  arc  common  causes.  Muscuiar  violence:  Occa- 
sionally a  source,  as  during  violent  sneezing,  coughing,  or  powerful 
lifting  or  straining  actions;  if  broken  in  this  maimer,  the  lowest  ribs 
arc  generally  involved,  and  it  occurs  from  this  source  more  often  on 
the  left  side  of  the  chest. 

Sites  and  Varieties. — Commonly  breakage  occurs  a  few  inches 
outside  the  sternal  attachment;  that  is,  a(  or  near  the  line  of  the  nipple, 
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Pig,  335. — Lines  of  fncturc  of  the  ribs. 


and  this  is  especially  so  if  the  source  is  direct  injur)*.  If  caused  by  an 
indirect  or  squeezing  force,  they  may  be  broken  further  back  and  on 
cither  or  both  sides. 

Compute  and  incomplete  Jrtu lures  occur,  the  latter  as  indentings 
without  much  change  of  contour  or  definite  signs.  AfulU'pU  fracture 
is  not  uncommon,  adjacent  ribs  being  usually  affected  (Fig.  260). 
Ctnnpound  or  comminuted  types  are  rare  anci  usually  result  from  bullet 
wounds  or  severe  crushing  accidents  (Fig.  2&j). 

Fracture  at  ihe  attached  ends  (sternal  or  vertebral)  is  very  ■un- 
common. 

Symptoms.— f oca/  Signs. — Visible  swelling,  ecchj-mosis,  and 
changed  contour  sometimes.  Local  pain  on  direct  pressure,  or  that 
elicited  by  forcing  the  sternum  backward  may  be  the  nxain  sign;  this 
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sign  is  also  brought  out  and  localized  in  the  same  area  by  forced  in- 
spiration, coughing,  or  effort.  False  motion  and  irregularity  art- 
rather  rare.  Crepitus  (tactile  or  auscultatory)  may  be  from  the  bone, 
emphysema,  blood,  soft  parts,  pleura,  or  lung;  hence  it  is  an  unreliable 
sign. 

Cenercl  Signs.  Breathing  is  usually  rharacteristically  affected 
(dyspnea),  and  it  becomes  shallow,  quick,  jerky,  or  cog-wheel,  and  usu- 
ally an  upright  position  is  chosen  to  relieve  respiratotT,*  involvement; 
but  if  a  prone  position  is  chosen,  the  injured  side  will  be  kept  at  rest 


FIfE'  i6o. — Multiple  fractures  n(  the  ribs  ai  the  arrow  ituirks. 


by  contact  w-ith  whatever  the  patient  is  resting  upon.  Speech  is 
hkely  to  partake  «I  (lie  respiratory  dilfuully.  and  it  is  limileil  and 
likely  to  be  jerkily  whispered  or  quickly  spullcred,  all  in  an  effort  to 
limit  inspiration.  Cyanosis  and  cougfj  are  frequent.  Bloody  expcc- 
ioraiion  may  occur,  but  it  does  not  of  itself  indicate  gravity  or  exten- 
sive lung  damage;  it  is  often  absent  iu  serious  and  present  in  ordinary 
cases.  Emphysema  locali?.ccl  about  the  fracture  or  even  spreading 
over  the  chest,  face,  and  abdomen  is  not  very  infrequent;  it  indicates 
a  punctured  pleura  and  is  nut  usually  a  serious  feature,  as  it  disappears 
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during  Ihc  course  of  treatment.  Pneumothorax  or  hemothorax  (smgly 
or  together)  also  occurs  occasionally,  the  former  more  commonly;  il 
indicates  that  the  pleura!  cavity  or  lung  has  been  entered. 

Summation  of  Signs.— Tht  average  patient  will  be  short  of  breath 
and  have  a  jerky  cough  and  point  to  a  small  painful  area  of  the  chest 
(usually  ihb  is  not  larger  than  a  half-dollar),  and  this  region  will  be 
tendtr  when  pressed  upon  or  when  strain  is  brought  on  it  by  squeezing 
or  "springing"  the  chest  wall;  there  may  be  crepitus  here  or  localized 
pleurisy  signs;  the  outline  of  the  ribs  may  be  changed  and  there  may  be 
some  bloody,  (ruthy  spittle. 
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Fig.  itt. — CorapDUDd  fracture  of  tbc  uxth  and  Kvcnih  nb«  in  a  rhitd  due  to  automobile 

luxident. 


Treatment. — Reduction  is  usunlly  not  needed,  but  if  it  is.  pressure 
and  manipulation  may  produce  it.  but  operative  replacement  is  only 
necessar\'  if  urgent  impingement  exists.  Immobilization  is  provided 
by  adhesive  plaster  strapping  applied  around  the  chest  during  expira- 
tion; in  whatever  way  applied,  it  should  lightly  include  more  than 
half  the  chest  to  be  of  any  value.  In  appl>-ing  it  the  arms  should  not 
be  elevated,  as  that  position  of  itself  expands  the  chest.  It  is  first 
fastened  behind  just  beyond  the  midspine  and  brought  taut  toward  the 
injured  side  with  a  rapid  swbig  to  beyond  the  center  of  tJie  chest  or 
further;  it  wants  to  be  snug,  but  not  painful.  If  small  V-shaped 
sections  are  cut  from  its  upper  margins  considerable  space  will  be 
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(s)  Narrow  Strapping-  3-inch  overlapping  strips  are  applied,  be- 
ginning alwve  and  covering  an  area  several  inches  above  and  bcluw 
ihe  fracture. 

(3)  Afalgaigne's  £)r«««g.— Foralcft-sidcd  injury,  a  3-inch  strap  is 
started  from  the  right  front  end  of  the  seventh  rib,  and  passes  to  the  left 
across  ihechcst  and  under  the  k/t  ami. and  across  the  back  and  over  the 
right  shouUter;  thentc  again  across  the  front  of  the  chest  and  Around  the 
left  side  and  back,  to  end  at  the  right  iliac  crest.  This  leaves  the  right 
side  free;  it  can  be  reversed  for  injury*  to  the  opposite  chest.  The 
;irms,  if  bound  to  the  side,  aid  this  form  of  immubilization. 
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Fi|;.  365. — Rel&lion  at  plcuni  (red)  lo  cheat  wall:  a,  Anterior  extent;  b.  postt^rior  extcciL 

Piaster  is  worn  three  weeks,  and  its  removal  is  facilitated  by  hot 
water,  Rasolenc.  ether,  wintergreen,  or  camphorated  oil.  The  remain- 
ing plentiful  aop  of  ilchj-  pimples  are  benefited  by  alcohol  and  dusting- 
powders;  such  acne-like  signs  are  fair  indications  that  some  sort  o£ 
plaster  was  recently  used.  A  flannel  or  muslin  bandage  sometimes  is 
desired  for  a  week  or  two  longer.  Plaster  of  Paris,  starch,  and  other 
bandages  cannot  lu*  applied  firmly  enough  to  he  of  supportive  value. 

Complications.— /*/fMfrsy,  localized  to  the  fracture  site,  is  quite 
common.  It  practically  never  becomes  serous  or  purulent  and  gener- 
ally disapjiears  before  the  fracture  is  Anally  knit  (Fig.  265). 

Pneumoniti.—'Ran;  it  begins  within  the  first  three  days  and  is  gen- 
erally lobar  in  t>"pc.    The  hypostatic  form  seems  no  more  common  as 
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a  late  manifestation  of  this  than  of  other  fractures;  and  the  aged  and 
alcoholic  are  rather  prone  to  have  it  develop  in  this  and  many  other 
injuries. 

Hemorrhage  from  the  intercostal  arteries  or  torn  lung  is  rarely 
prominent;  exceptionally  it  requires  removal  by  aspiration. 

Intercostal  neuralgia  occasionally  occurs;  no  special  treatment  is 
needed.  It  may  last  for  some  weeks  after  imion  occurs,  but  is  never 
permanent. 

Traumatic  asphyxia  (also  called  "the  ecchymotic  mask")  is  an 
accompaniment  of  severe  crushes  of  the  chest  and  usually  is  due  to 
jamming  between  moving  objects,  as  in  coupling  cars  or  squeezes 
between  a  moving  and  stationary  object.  In  addition  to  broken  ribs 
and  dislocated  cartilages,  there  is  great  dyspnea  and  cyanosis,  with 
ecchymoses  and  subconjunctival  hemorrhages.  It  is  said  also  to  occur 
from  impingement  of  the  abdomen. 

The  one  patient  I  have  seen  was  rolled  at  the  upper  chest  level 
between  the  projecting  edges  of  two  trolley  cars,  and  from  his  neck  to 


Fig.  266. — Callous  formation  Id  overlapping  fracture  of  a  rib. 

the  top  of  his  forehead  he  was  dusky  blue,  his  eyes  protruded,  and  the 
conjunctivae  were  deeply  hemorrhagic.  The  unconsciousness  lasted 
several  hours  and  there  were  numerous  ecchymoses  and  petechial 
hemorrhages  on  the  upper  chest  and  several  broken  ribs.  A  diagnosis 
of  fractured  base  of  the  skull  was  made  before  the  exact  mechanism  of 
the  accident  was  explained.  He  recovered  despite  a  marked  old 
endocarditis.     Most  cases  get  well. 

Strangulation  sometimes  causes  similar  facial  and  neck  appear- 
ances. 

Results.— Complete  and  rapid  recovery  is  the  rule  from  rib  frac- 
tures. Callous  formation  is  complete  by  the  end  of  the  third  week;  it 
may  be  quite  marked  at  first,  but  usually  smooths  away  (Fig.  266). 
Pleuritic  adhesions  occasionally  result  and  may  give  pain  until  grad- 
ual stretchmg  releases  them.  Pulmonary  remnants  are  exceedingly 
rare. 

Disability  Period. — Total,  two  to  four  weeks;  partial,  one  to  three 
weeks. 
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pable.    Shaft,  palpable  to  some  extent,  especially  in  the  central  part 
(Fig.  269). 
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Kg.  269. — Upper  end  of  humerus:  a,  anterior  view;  b,  posterior  view. 


Fig.  170. — Carrying  angle  o(  arm:  a,  Normal,  15"  from  a  straight  line,  about   165°; 
h,  cubitus  varus  or  gunstock  deformity;  c.  cubitus  valgus. 


Lower  End. — Internal  condyle  prominently  visible  and  palpable. 
External  condyle  less  marked  than  the  above,  and  leading  up  from  it 
is  the  condyloid  ridge. 
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Sites  and  Varieties.—  Upper  End:  Head,  anatomic  neck,  surgical 
neck,  tuberosities,  and  epiphysis.  SJmfl.  Itmtr  md:  Internal  condyle, 
external  condyle,  epipliysi*.  combinations. 

Head. — This  is  broken  so  rarely  as  to  be  a  curiosity. 

Anatomic  AVfft.— This  corresponds  in  great  measure  to  the  intra- 
capsular fracture  of  the  neck  of  the  femur.  Relatively  it  is  a  very 
rare  sort  of  injury  and  generally  occurs  in  old  people,  and  is  usually 
impacted  or  combined  with  dislocation  or  fracture  of  a  tuberosity. 


Fig.  J7I.—  landmarks  (or  mcasucrmcnts  of  Ihc  ami      I  ip  "t  tHt  .-iiTotnion  iind  olcrmnon 
licoi'MMS  (titiu-'k  cro«!ij  anil  intvnul  ixindyk-  (while  rodrk  un  Uxyic). 

Causes. — Direct  falls  on  the  shoulder  is  the  common  source;  les-s 
often  indirect  \'iolence  transmitted  from  falls  on  the  elbow  or  hand  is 
at  fault. 

Diagnosis.— The  joint  is  disabled,  painful,  and  swollen;  there  may 
be  slight  deltoid  flattening;  crepitus  is  variable;  pain  on  pressure  and 
motion  exist;  shortening  is  slight  if  present  at  all.  Ecchymosis  occurs 
later;  x-ray  examination  is  often  needed  for  confirmation  and  difTur- 
entiation  (T\g.  271)- 

Treatment — Impacted  or  non-displacement  forms  need  prac- 
tically nothing  beyond  a  bandage  and  sling  to  keep  the  arm  at  the  side 
for  three  or  four  weeks. 
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C'timpiiLtai  or  displacement  forms  may  sometimes  be  helped  by 
ita<.iK'ii  juid  jkUluction,  with  the  ami  later  fixed  at  the  ade  of  chest 
Nvkh  .t  ^Mvt  'u\  ihe  axilla.  Others  do  better  with  the  arm  held  in  right- 
jinjtk\l  atKlu«.tiim.  as  indicated  below.  Operation  may  be  needed  where 
vti-4*.valit.»i\  is  associated,  and  then  the  fragment  is  sometimes  removed 
a  ivpla^ftnont  cannot  be  otherwise  accomplished.  Occasionally  nail- 
iMs  »u*>'  l>«'  nivessary ;  but  in  old  people  aU  operative  procedures  must 
tv  limilrtl  lo  selected  cases. 

Results.  I'nion  occurs  in  three  or  four  weeks  if  at  all ;  the  impacted 
^  (ts^-s  vio  Itot  tcr  than  the  others,  but  in  all  there  may  be  some  permanent 
xhouKlcr  di^tibility. 

TUBER08ITIBS 

rhcw  art*  rarely  broken  alone,  but  usually  are  accompaniments  of 
tii\atv>nu\'  nwk  fracture,  or  dislocation  of  the  shoulder.  The  lesser 
IuIhtumIv  is  mrely  involved. 

CauMt.  iienerally  a  direct  fall  or  blow  on  the  shoulder,  or  less 
\AWn  ti  severe  muscular  contraction  or  abduction  is  at  fault. 

l)iii(notlt  is  made  by  exclusion  plus  the  finding  in  the  swollen, 
lender  joinl  such  signs  as  local  pain  and  perhaps  crepitus  on  manipu- 
iHlioh,  notably  (luring  abduction;  ac-ray  confirmation  generally  is 
ueteswiry. 

Troittment.  Reduction  usually  is  not  needed;  if  much  displace- 
ment is  present,  open  operation  and  fixation  by  suture  or  pinning  is 
'■oiiieliities  reijuired.  Immobilization,  as  made  in  anatomic  neck  frac- 
due,  usunlly  sullkes. 

KvMulta.  I  )eformity  is  verj'  unlikely  and  disability  is  sUght,  if  any 
ouuii;  mniplicatiiiji  injuries  modify  this  outcome.  Fibrous  union  is 
ii'iiiiutin  and  diR's  not  interfere  with  function. 

liixtihiiity.    Total,  four  to  six  weeks;  partial,  two  to  four  weeks. 

EPIPHYSIS 

VWi>  is  Ihe  injury  about  the  shoulder  in  children.  It  never  occurs 
tillei  llie  twentieth,  and  is  relatively  commonest  from  the  ninth  to 
•uxeiilernth  year.     This  is  the  most  frequent  of  all  epiphyseal  separa- 

IUXI-. 

I'nuhou.  Hlnws.  falls,  and  pulls  on  the  joint  are  the  ordinary 
.tuiu  rs;  oet  asiunally  the  same  factors  act  from  a  distance,  but  indirect 
ii  1,11  jerts  proiiuetive  than  direct  violence. 

Symptoms.  The  arm  is  disabled  and  the  defonnity  looks  not 
imliki-  that  tif  an  adult  dislocation  of  the  shoulder;  there  is  distortion 
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and  swelling  of  the  shoulder  and  the  axillary  fold  level  is  altered. 
Palpation  disflost'^  tlie  head  in  plate  and  the  upper  end  of  the  shaft 
displiced  forward  and  inward  usually.  Local  pain,  some  false  motion 
and  a  soft  crepitus  may  exist.  li  there  is  little  or  no  displacement, 
x-ray  confimiation  or  anesthesia  will  be  needed  for  accurate  diagnosis. 

Treatment. — Reduction  may  be  excecdin^jly  diliieult  to  maintain 
without  operalion.  Setting  is  best  accomplished  by  traction  and 
abduction,  this  being  maintained  by  a  triangular  pad  in  the  axilla  and 
a  shoulder-cap  and  cast,  after  the  manner  of  some  shaft  fractures. 
Some  with  little  dis-plaeemtnt  du  well  enough  by  simply  keeping  the 
arm  al  the  adc  and  using  a  sling.  The  position  of  right-angled  ab- 
duction is  probably  best  for  most  cases.  OperiUiatt  may  be  necessary 
for  reduction,  and  j-ray  examination  slioukl  be  made  often  before 
successful  replacement  is  assumed. 

Results. — functional  restoration  is  proportionate  to  the  success 
of  reduction,  and  in  those  cases  accurately  set  a  perfect  result  ensues. 
In  those  less  well  reduced  there  may  be  some  permanent  deformity  and 
inability  to  fully  elevate  or  rotate  the  arm;  however  many  of  these 
cases  eventually  do  a  great  deal  better  than  the  early  clinical  and  x-ray 
signs  indicate,  anrl  for  all  practical  purposes  complete  function  is 
regained.  If  there  is  much  maladjustment  the  subsequent  growth  of 
the  humerus  may  be  badly  impaired. 

Disability.— Tc)ia\,  four  to  six  wcek.s;  partial,  two  to  four  weeks, 
but  a  child  need  be  from  school  a  great  deal  less  time  than  this. 


SURGICAL  NECK 

This  comprises  all  fractures  wilhin  the  upper  fourth  of  the  arm 
and  the  epiphyseal  line;  it  is  the  conmion  fracture  of  this  location  in 
adult  life  and  corresponds  to  the  extracapsular  fracture  of  the  neck 
of  the  femur. 

Causes. — Falls  or  blows  on  the  shoulder,  twists  of  the  iim,  or 
falls  on  the  elbow  arc  the  usual  sources.  Muscular  action  is  a  rare 
factor. 

Varieties. — The  ordinary  form  is  complete  and  transverse  with 
variable  degrees  of  displacement;  it  may  be  impsicted  or  unimiiacted. 
Dislocation  of  the  shoulder  or  tuberosity  fracture  are  often  assodaled 
(Fig.  372). 

Symptoms. — The  disabled  joint  is  swollen,  painful,  and  held  in  a 
position  of  iLXiilion  against  the  chest,  supported  by  the  opposite  hand. 
Ecchymosis  may  be  quite  marked  and  extend  to  the  elbow  and  over  the 
chest.    The  head  of  the  bone  is  in  place  and  the  fragments  may  be 
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Ticitment.— Reduction  generally  is  possible  by  traction  and  abduc- 
tion and  some  rotation;  in  some  cases  anesthesia  is  needed,  In  im- 
pactfd  cases  without  much  displacement  no  effort  should  be  made  to 
sepamtc  the  fragments;  in  fact,  this  is  the  aim  of  treatment,  and  once 
accomplished,  redisplacemcnt  is  unlikely. 

Sptinlajif  may  be  by  any  of  the  following:  (i)  Arm  fixed  al  side  by 
bamlagc  or  adhesive  and  a  sling;  this  answers  for  the  non-displaced 
cases  {Fig.  279).  (2I  Ann  abducted  by  (a)  axillary  pad  (Fig.  280);  (b) 
spex\a\  triangular  splints  in  the  axilla  like  Middledorp's  triangle, 
Monks',  or  the  Osgood- Pan  hallow's  splint;  {*■)  plastcr-of-Paris  splints, 


Fig.  178. — Fncturc  of  the  ■uikiihI  nui  k  of  the  Iitimrius  tepAntini:  Uie  greater  tubei^ 
o»tty.  Treatment  indicatn):  ahductian  uf  urro  to  right  angle  ami  fixation  by  ploster- 
of- Paris  or  other  i>i>Uiil  in  lliat  (wsilion. 


like  Hennequin's  or  that  shown  in  Fig.  281;  (d)  internal  angular 
splints  nith  weights  attached  to  the  elbow  (Fig.  382,  (2). 

F.ither  of  the  foregoing  will  need  readjustment  as  the  swelling 
subsides.  None  of  them  should  be  employed  longer  than  three  or 
four  weeks,  then  being  replacud  by  a  sling  or  adhesive,  with  or  without 
a  removable  shoulder-cap.  just  as  soon  as  union  is  &rm. 

My  personal  preference  is  for  an  adhesive  strap  and  sling  for  the 
non-displaced  cases,  and  a  plaster-of- Paris  abduction  dressing  for  the 
<Usplaced  cases  (Fig.  z8i). 

Results.  -Union  is  complete  in  thirty  or  forty  days;  non-union  fo 
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ness  and  dLsabiUty  even  as  long  as  sue  months  after;  but  continued  use 
and  artive  attempts  to  increase  abduction,  elevation,  and  rotation  of 
the  ann  generally  brings  about  an  excellent  working  outcome  even  in 


— .  A  -.J- 


F(g.  a&j. — Dtcsslng  for  (rarture  of  the  shaft  of  the  hunteniK.  consisting  of:  a,  PaA  in 
axilla  held  by  a  strap  ovct  shoulder;  U,  molded  padded  pla4trr-oC-raris.  mcial,  fell,  or  wood 
spUnl»  Mpplicfl  with  frmarm  proiuttvd;  c,  body  swathe  (mut^liit  or  gnuxr)  and  sLin^;  d, 
weight  attachment  to  be  used  if  traction  ia  needed. 

seemingly  unfavorable  cases.     In  this  respect  the  general  outlook  is 
not  unlike  that  of  dislocation  of  the  shoulder. 

Disability. — Total,  five  to  eight  weeks;  partial,  two  to  twelve  weeks. 


SHAFT 

This  includes  the  region  from  below  the  upper  fourth  to  the  supra- 
conriyloid  ridge. 

Causes.— Direct  blows  or  falls  sometimes  are  at  fault;  usually  it 
occurs  from  indirect  violencL'.  us  from  falls,  blows,  or  twists  on  the  ab- 
ducted arm.  Muscular  contraction  as  an  origin  is  more  common  in 
this  location  than  in  any  other  bone;  generally  it  is  the  outgrowth  of 
eflorLsat  throwing  an  object,  or  in  trialsof  gripping  strength,  where  the 
elbows  are  on  the  table  and  the  opponents  grasp  hands  and  push  or 
twist  against  each  other. 

Varieties  and  Sites.— Complete,  simple,  oblique,  or  spiral  forms  of 
the  middle  or  lower  third  are  commonest  (Fig.  283).  The  amount  of 
overlapping  is  determined  generally  by  the  extent  of  ihc  \iolcnce  and 
by  the  counter-pull  of  the  pectoral  (inward)  and  deltoid  (up  and  out- 
ward) muscles;  or  the  latter  and  the  triceps  in  the  lower  levels  (Figs. 
J84-386). 

Symptoms.— Df/ffrmiVy  shows  by  the  attitude  of  the  patient  and 
the  changed  axis  of  the  arm;  sutUing  and  ccchynwsis  later  occur,  and 
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Treatment. — Reduclwn  is  made  by  traction  and  manipuIalJon. 
usually  under  aneslhcsia,  until  the  acromion  and  external  condyle  are 
al^ed.  bony  crepitus  is  elicited,  and  shortening  is  overcome  (I'ig.  287). 
Splinlngc  need  be  little  more  than  placing  the  arm  at  the  side  and  hold- 
ing it  there  in  ca-^s  with  Little  displacement,  tlius  u^ing  the  chest  for 
splintage,  supporting  the  bent  elbow  and  shoulder  by  a  sling.  In  the 
a\trage  case  some  abduction  by  a  triangular  jwd  in  the  axilla  and  a 
shoulder-cap  will  be  needed;  hence  treatment  is  practically  that  of 


Ftit-  3S.<;. — Fmclurc  oT  the  Aii\\l  of  litc  liumeriH  in  an  infant.    Thin  ndiosraph  adminbly 
shows  the  iKiny  fmmcworl:  at  this  age. 


siu-gical  jieck  fracture,  except  that  weight  extension  generally  is  un- 
nccessar>'.  In  many  cases  abduction  of  the  exiended  arm  to  a  riglil 
angle  and  maintenance  in  this  position  by  plaster  of  Paris  from  the 
wrist  to  the  shoulder  and  about  the  body  may  be  the  best  and  most 
uniformly  successful  treatment,  and  this  method  is  given  preference  by 
me  {Figs.  381.  288.  289*. 

Operation  to  obtain  reduction  and  maintain  it  by  suture,  pinning, 
or  plating  may  be  sometimes  necessary. 
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Complications —  Xcnrs. — The  muscuhspiral  may  bt  affected  at  once 
ilrom  the  initial  violence,  or  soon  after  from  swelling  or  efforts  at  reduc- 
tion, or  still  later  iron  pressure  of  callus  or  spllntis.  Wrist-drop  is  the 
common  sign  of  this  condition  with  loss  of  thunib  abduction  and  ex- 
tension ;  there  will  also  be  numbness  or  tingling  on  the  outer  side  of  the 
forearm  and  hand .  and  back  and  outer  side  of  the  iirm,  atrophy  appear- 
ing later.    The  ulnar  and  mtdian  are  occasionally  affecletl. 

Before  setting  the  bone  the  surgeon  will  do  well  to  cjtcludc  any 
neural  injury  so  that  subsequent  blame  may  bo  prnperly  placed.  It 
is  generally  wisest  to  wait  several  weeks  before  operating  on  such  a 


It 


Fig.  387. — Reduction  melhod  for  fnu'ture  of  the  humerus  alK>ve  Lhi-  level  of  tbe  mndylrs. 


'tase  of  nerve  palsy  so  that  effusion  or  pressure  from  anything  but  callus 
may  be  excluded. 

Bhod-vessds.—Thriymho^Vs  or  sevcrbig  of  the  brachial  artery  has 
occasionally  occurred;  this  shows  itself  by  changes  in  the  radial  pulse, 
lUor,  and  coldness  of  the  extremity,  with  signs  of  gangrene  later. 

Non-union.— T)\h  is  more  likely  here  than  in  any  other  bone,  prob- 
ably due  10  lack  of  com[>Iete  hxation  rather  than  to  interi>usitJon  of  soft 
parts  or  nutrient  artery  damage. 

Results.— Union  is  generally  complete  and  solid  in  from  four  to  six 
weeks;  in  children  it  occurs  in  three  or  four  weeks. 


Fig.  7S8. — lacAmpIetc  reduction  of  a  fntc-  I-{g.  289. — S«ine  case  after  (eduction 

lure  of  Uie  iinii  of  the  humeruv  and  retention  in  abduction  plaster-of-Faris 

shoulder  s\Acn. 

by  lime  and  forced  motion.    The  original  callus  may  be  large  and 
irregular,  bul  in  time  it  diminishes  and  becomes  smooth. 

Disability. — Total,  four  to  eight  weeks;  partial,  three  to  twels-e 
weeks. 

LOWER   END 

These  forms  varj-  greatly  and  may  be  associated  with  dislocation 
of  the  elbow.  A  great  many  confusing  subdivisions  arc  described  and 
the  nomenclature  is  not  uniform ;  dinkaily  the  following  are  important 
and  inclusive  (Figs.  290,  agi). 

Supracondyioid.— This  is  the  most  common  variety.  The  tine  of 
fracture  is  above  the  flaring  surface  of  the  condyles;  it  may  be  trans- 
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verse,  oblique,  or  penetrate  the  jobt,  causing  a  so-called  T  or  Y 
fracture,  often  conuninutcd. 


t'.        J 


Suprttevttdyloid 


1-- — iat  Comfy/e- 


£xtinta/  Candjlt 

d  £ 

Fif.  vsfi.—ii,  UiMS  of  fracture  of  the  lower  end  of  the  hiuncrw,  anterior  view  h.  the  same, 

posterior  view. 

Some  of  these  fractures  are  at  a  lower  level,  and  are  then  known 
as  "diacondylar"  (Kocher),  or  "low  supracondylar"  (Stimson). 


/ 


Fig.  3(ii,— The  rektioo  of  ihc  bony  prominences  of  the  elbow  to  ea*h  other;  i,  Inttma] 
condyle;  a, olecranon  summit:  ,^,c«enial  cnndylc;  n.with  the  elbow  (■xtrnded,  these  form  a 
straight  Itite — or  with  the  elbow  straight,  thry  iin;  straight;  h,  with  the  elbow  Qexed.  these 
form  a  tiiangle — or  with  the  elbow  at  »n  axif,\t:,  they  iuc  at  an  angtr. 


Causes, — Falls  on  the  outstretched  hand  or  twists  of  the  arm  are 
the  common  sources;  less  often  falls  on  the  elbow  may  be  productive. 
The  former  are  called  by  Kocher  the  extension  variety,  and  occur  in 


SPECIAL  FRACTVE£S 


309 


served.    Normally  the  angle  between  the  arm  and  forearm  is  about 
160  degrees. 

Forms  of  SplintiiRe.~{i)  The  elbow  is  placed  at  a  riglU  angle  and  a 
moldfd  plaster-of-Paris  splint  is  applied  to  the  front  and  back  of  each 
half  of  the  arm,  beginning  just  below  the  axilla,  reaching  to  the  wrist 
in  front  and  beyond  it  behind.  The  forearm  is  abducted  and  in  the 
position  of  mid-pronation  and  supination  (thumb  up).  This  antero- 
posterior splint  is  held  by  straps  of  adhesive  and  loosely  bandaged,  if 
at  all.    A  sling  is  the  final  support. 


FIr,  3^3. — Postcro-intrmnl  dislncation  Fig.  »q4. — T-shaped  iupracondyloid  frac- 
ot  the  dboiv  wiUi  fracture  of  the  mierDol  tur«  uf  the  hiuiieru». 

condyle  of  bumerus. 

(3)  The  elbow  is  flexed  acutely  beyond  a  right  angle  and  maintained 
there  by  a  gauze  bandage  or  strap  of  adhesive  with  a  jxid  in  the  fold  of 
the  elbow,  this  is  the  so-called  "hypcrflexion  position"  advocated  by 
Jones,  of  Liverpool.  The  degree  of  flexion  is  up  to  a  paint  beyond  which 
radial  pulsation  ceases.  Redres^g  is  done  in  the  same  way  on  the 
third  or  fourth  day,  and  twice  weekly  thereafter  for  over  two  weeks,  the 
degree  of  flexion  gradually  being  decreased,  until  at  the  end  of  four 
weeks  the  joint  is  at  a  right  angle  and  a  broad  sling  is  then  substituted 
for  a  week.    Thus  at  the  end  of  five  week.";  no  dressing  at  all  is  used  and 
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free  motion  is  encouraged.  No  passive  motion  or  massage  is  e\*er 
given  early  if  pain,  swelling,  or  heat  are  induccfl. 

Plaster  of  Paris  and  rubber  bands  are  also  used  to  maintain  this 
hyperflcxed  position  (Fig.  298). 

(5)  £jr/fnsiff«ismadcand.  wilh  the  limb  straight,  wooden  or  plaster- 
of-Paris  anterior  and  posterior  padded  splints  are  applied.  These  are 
worn  three  weeks  and  then  some  flexion  motions  gradually  begin  and 
are  steadily  increased.  This  method  is  hard  on  the  patients;  it  is 
most  valuable  in  fractures  quite  close  to  the  joint. 

My  own  preference  is  for  the  hj^*rflexion  position,  bending  the  el- 
bow as  far  as  possible  and  in  such  a  manner  that  the  bent  forearm  on 
ibe  ulnar  side  will  touch  the  outer  margin  of  the  shoulder. 


u 


u. 


Fig-  iqS, — Action  of  lrii«(>«  tcitiliin  in  supratondylar  fracture;  ii,  Tendon  on  stretch, 
csuatng  disjunctioD  of  fragmcntft;  b.  tendon  rclsxctl  nrling  as  an  intcniiLl  ci>u|>liitinn  splint 
by  hyp«d!«xJon  o(  elbow.  It  i*  thus  s«cii  ihat  hyperfleidon  csubct  the  triceps  to  act  vir- 
tually as  an  inicmal  splint. 

External  Condyle.— This  is  the  second  commonest  form.  The  line 
of  fracture  may  involve  the  entire  condyle  from  the  center  of  the  joint 
or  split  a  portion  of  it.     It  is  most  often  seen  in  the  young. 

Causes. — Falls  on  the  palm  of  the  hand  with  the  elbow  bent  or  sliiT 
is  tiie  origin ;  it  may  also  occur  from  falls  on  the  elbow,  or  inward  twists 
of  the  forearm. 

5>'m^/om5.-  Deformity  is  variable:  disability  is  nearly  complete 
from  pain  and  swclUng,  which  arc  manifest  chiefly  on  the  outer  margin 
of  the  joint,  where  ecchymosis  later  appears.  Crepitus  or  false 
motion  exist;  intercondyloid  pressure  is  painful;  the  fragment  may  be 
felt  if  much  displaced;  pronation  of  tlie  forearm  h  painful. 
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Trcalnmit.—  Reduction  by  manipulation  may  be  quite  difficult  and 
occasionally  tmpuKbilile  withuut  incititon,  if  much  rutaliun  uf  the  fra^- 
mt-nt  has  occurred.  Splintage  is  by  one  of  Ihc  fiexion  methods  de- 
scribe]. Operative  means  may  consist  of  (a)  removal  of  Ihc  fragment; 
(h)  suturing,  pinning,  or  plating  it. 

Internal  Condyle.— This  form  is  not  especially  common.  The  frac- 
ture line  is  more  or  less  straighl  and  enlers  Ihc  trochlear  surface  of  the 


Fig.  399. — Fncture  of  uitenuil  condyle  of  bumenis  (lateml  and  anteroposterior  views). 

joint  at  or  near  the  center:  avulsion  forms  chip  off  fnigmcnts  of  \'ariou5 
Mzcs  (Fig.  299). 

Causes. — Falls  up*)n  or  twists  of  the  elbow  are  Ihe  common  sources. 

Symptoms. — Deformity  varies;  the  elbow  is  usually  held  partially 
bent  and  is  locally  painful  and  swollen  t-nough  to  produce  disability. 
Crepitus,  local  ]Kiin.  and  mobility  exist;  intercondyloid  pressure  or 
that  transmitted  from  the  forearm  is  painful  over  the  {ractured  area. 
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The  ulna  may  also  be  broken;  the  ulnar  ner\-e  may  give  signs  of  in- 
volvement. 

Treatment.— Reduction  by  manipulation  is  generally  casj'.  Splint- 
age is  in  a  hypurflexe*!  jwsition,  as  in  the  preceding;  operative  mainte- 
nance of  it  may  be  required  occasionally,  and  then  pinning,  wiring,  or 
plating  is  done. 

Epiphyses.— ^Thcse  fractures  are  quite  common  in  children  and 
resemble  the  supracondylar  or  condylar  fractures  in  adults. 

^watomy.— Until  about  the  third  year  the  lower  end  of  the  arm  is  a 
carlilagliious  ma&s  and  not  separated  Into  detined  processes,  and  there- 
after there  may  be  epiphyseal  separation  of  developed  margins  of  the 
joint.  The  external  condyle  joins  the  shaft  between  the  sutteenth  and 
nineteenth  year  and  the  Internal  epicondyle  is  the  last  to  unite. 

Causes. — Falls,  twists,  and  blows  on  the  elbow  or  those  trans- 
mitted from  the  hand  are  the  most  likely  sources.  This  injuiy  Ls 
commonest  before  the  twelfth  year,  but  may  occur  as  late  as  the  fif- 
leentl)  to  seventeenth,  the  epiphyseal  line  wholly  disappearing  at  this 
latter  period. 

Sympioms.—'DchTmky  is  prominently  indicated  by  the  attitude 
of  the  patient  and  the  swollen  and  perhaps  discolored  elbow.  Crepitus 
if  present  is  soft,  the  so-called  "muffled  crepitu.'*";  false  motion  varies. 
Local  pain  on  direct  pressure,  or  that  obtained  by  inlercondyloid  or 
upward  pressure  on  the  forearm  also  exists,  but  these  may  be  misin- 
terpreted on  account  uf  the  youth  of  the  patient.  Tlic  joint  may 
sometimes  feci  like  a  "bag  of  bones." 

x-Ra.y  examination  is  liable  to  cause  vcr\-  great  confusion  unless 
the  normal  epiphyseal  lines  are  .shown  by  an  identical  \'iewof  the  oppo- 
site uninjured  elbow;  mere  separation  or  a  light  or  clear  area  on  the 
plate  is  not  diagnostic  in  the  absence  of  actual  displacement  or  mal- 
alignment. 

Trealmenl. — Reduction  may  be  easy  to  make,  but  hard  to  retain,  or 
the  reverse.  Anesthesia  is  often  quite  nece.ssar>-.  Splintage  in  either 
ol  \hK  flexion  [Wsitlons  (preferably  "Jones'  position")  is  most  advisable; 
the  drcssmg  must  be  exaniinwl  often  to  relieve  swelling  or  ])ressure,  and 
it  should  be  removed  promptly  for  cither  of  these  or  for  great  pain. 
Sometimes  a  gauze  dressing  wet  with  saline  solutions  is  advisable  for  a 
day  or  two. 

Epicondyles. — The  internal  or  epitrocfikar  is  rarely  broken;  it  is 
more  often  affected  in  children  than  adults. 

Symptoms  and  Treatment. — These  correspond  to  internal  condyle 
forms;  x-ray  or  anesthesia  diagnosis  is  usually  needed. 
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External  epi^OTtdyie  (ractutc  is  even  rarer  than  the  foregoing,  and  the 
diagnosis  is  extremely  diflicuU  and  is  generally  academic  more  than 
clinical,  and  depends  on  x-ray  or  operative  (k'nionslration;  in  general, 
the  signs  and  treatment  resemble  external  condyle  forma. 

Capitellum  fractures  are  clLnlcal  curiosities. 


SUMMARY    OF    HITMEROS    PRACTITRES 

Upper  end  involvement  is  commonly  of  the  surgical  neck,  and 
here  associated  dislucatlun  or  fracture  must  be  excluded. 

Outcome  depends  on  the  success  of  reduction;  reasonably  early 
massage  and  passive  motion  arc  helpful,  and  e\'cn  «itb  considerable 
restricted  motion  at  first,  a  good  end-result  is  obtainable  if  active 
motion  is  persisted  in. 

Shaft  involvement  generally  causes  no  diagnostic  dilBculties,  and 
proper  treatment  brings  about  excellenl  results  in  the  majority  of 
cases,  even  though  delayed  or  non-union  prolongs  the  eventual  out- 
come. 

Lower  end  involvement  is  generally  the  supracondylar  or  external 
condyle  forms  in  adults;  before  twelve,  an  epiphyseal  form  is  most 
likely,  and  this  in  children  under  four  years  consists  of  the  entire  ep- 
iphysis (corresponding  to  supracondylar  forms),  and  at  other  ages  is 
most  liable  to  show  separation  on  the  outer  side  of  the  joint.  In  all. 
dislocation  and  associated  involvement  of  the  head  of  the  radius  or 
olecranon  region  must  be  differentiated,  and  usually  this  demands 
proper  jr-ray  interpretation.  Early  massage  or  forced  passive  or 
active  motion  is  generally  inndvisable,  as  the  weight  of  the  forearm 
seems  to  afford  quite  enough  motion  for  the  first  six  weeks.  Splints 
are  removed  after  three  or  four  weeks  in  all  jwtients. 

The  early  results  are  liable  to  be  bad,  ciipecially  in  children;  but 
after  .^ix  months  most  joints  recover  as  to  appearance  and  function. 
Deformity,  e^^cially  an  inward  tilting  of  the  axis  of  the  forearm,  pro- 
ducing cubitus  varus  {gun-stock  deformity),  occurs  practically  only  in 
supracondylar  forms  due  to  ascent  of  the  condyle;  it  is  best  pre\'ented 
by  maintenance  of  proper  reduction  and  a  position  of  overabduction 
of  the  forearm. 

ExamimUions  of  the  elhou-  are  much  facilitated  by  sitting  behind 
the  seated  ])atient  whose  elbows  are  held  in  a  right-angled  position 
on  the  examiner's  knees. 

Practically  speaking,  my  practice  is  to  treat  fractures  of  the  lower 
articular  end  of  the  arm  in  the  position  of  hyperflcxion  ("Jones'  posi- 
tion"); fractures  above  this  level  that  require  correction  arc  treated 
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in  a  position  of  right-angled  abduction.     In  all/orms,  lite  key  to  success 
is  proper  reduclton. 

Fractures  of  the  Forearm 

These  arc  vcrj'  common  injuries,  comprising  331  cases  in  my  Ust, 
a  percentage  of  6.6.  Either  the  radius  or  the  ulna  may  be  separately 
in^olved  at  the  upper  or  lower  end;  but  iu  Lhc  shaft  both  are  likely  to 
be  broken  togethtT. 
-  Anatomy  and  Landmarks.— The  ulna  enters  into  the  formation 
of  the  olbow-,  but  not  of  tJie  wrist-joinl.  The  radius  enters  into  the 
formation  of  the  wrist-,  but  not  of  the  elbow-joint ;  hence  elbow  frac- 
turing violence  is  liable  to  involve  the  ulna,  and  wrist  violence  the 
radius.  Upper  end  landnmrks  ha\'e  already  been  spoken  of.  Head 
of  radius  can  be  felt  behind  and  below  the  external  condyle,  and  some- 
times rotation  is  visible.  Shajl  oj  radius  and  ulna  art  palpable  in  the 
lower  two-thirds  especially,  notably  laterally  and  posteriorally. 

Lower  End.-^Stylmd  of  radius  is  palpable  and  is  larger,  lower,  and 
more  posterior  than  that  of  ulna;  the  lip  of  the  radial  is  from  J  to  } 
inch  lower  than  the  opposite  stj'loid.  Styloid  of  ulna  is  also  palpable 
and  is  quite  easily  seen  as  a  knob  on  the  back  of  the  wrist.  Wrist 
urinkles  are  seen  on  the  front  of  the  slightly  flexed  joint  and  changes 
in  their  appearance  and  location  are  often  suggestive. 

Uppcr-cnd  Fractures. —  l-lnxi:  Olecranon  or  coronoid  process. 
Radius:  Head  or  neck. 

OLECRANON   FRACTITRE 

This  is  the  commonest  fracture  hereabouts,  and  the  line  of  breakage 
is  usually  at  tlic  base,  but  cleavage  may  be  higher  up  with  fragments  of 
various  sizes  (Figs.  ^00-302). 

Causes.— Direct  falls  on  the  elbow  is  the  common  source;  less  often 
a  trajii^mitted  fall  from  the  hand  is  at  fault.  Very  rarely  triceps  mus- 
cular action  pulls  away  a  segment  from  the  top,  as  in  throwing  or 
straining  efforts.  Sometimes  it  is  o£  the  compound  (open)  variety 
from  a  direct  impact. 

Symptoms.— Df/owHJ/y  indicated  by  the  attitude  of  the  patient 
and  the  changed  contour  of  the  back  of  the  joint,  with  much  disabiiity 
from  pain  and  swelling,  are  usual.  Crepitus  and  false  motion  exist, 
especially  in  the  separated  forms;  there  is  u.sually  not  more  than 
)  inch  separation  even  in  marked  cases  because  the  pull  of  the  triceps 
upward  is  linuted  by  the  ligamentous  and  other  soft  part  attachments. 


JR£S 

Treattaent.— Red ucthu  is  generally  easy,  cither  by  slraij;htening  or 
ovcrbcnding  the  joint.  Splinlage  can  be  done  in  several  ways;  (i) 
'Jhe  joint  is  flexed  beyond  a  right  angle  and  kept  so  by  anterior  an<l 
posterior  molded  plasler-of -Paris  or  metal  splints  reaching  (rem  the 
upper  third  of  the  arm  to  the  wrisi  (like  that  for  supracondylar  frac- 
tures). If  the  fragments  arc  not  brought  togctiicr  by  flexion  of  the 
joint,  they  can  be  coapted  by  straps  of  adhesive  plaster  which,  how- 
ever, must  not  encircle  the  limb.  (2)  The  elbow  is  held  straight  or 
nearly  so,  and  posterior  or  anterior  and  posterior  molded  plaster  or 


Tilt  50J* — Comminuted  fr-jiiun:  of  the-  olciram^n  and  (.^iniEioid  pruccsscs  uf  ulna. 

padded  wooden  splints  are  applied,  covering  the  same  area  as  the  fore- 
going (Fig.  303).  Adhesive  plaster  may  be  used  if  needed  to  aid  co- 
aptation. This  splintage  is  useful  mainly  where  there  is  much  separa- 
tion and  when  any  other  position  increases  rather  than  diminishes  it. 
(3)  Uyprrftexion  in  "Jones'  position."  (4)  Operation,  by  which  the 
fragments  are  joined  by  kangaroo  tendon,  wire,  nailr*,  or  plates.  Splints 
are  worn  three  or  four  weeks  and  then  some  gradual  use  begins. 

My  personal  preference  is  for  operation  in  selected  cases. 

Results.— Union  is  very  rarely  immovable  or  bony,  and  the  inter- 
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vening  fibrous  band,  like  that  in  the  patella,  may  vary  in  length,  width, 

and  consistencey,  but  this  by  no  means  predicates  future  disability. 

Healing  is  complete  in  three  or  four  weeks  and  at  first  there  will 

be  a  good  deal  of  stiffness  and  lost  power.    The  end-results  are  usually 


Fig,  303. — Extension  splint  for  fracture  of  the  olecranon. 

good ;  in  the  widely  separated  cases  there  may  be  a  knobbed  deformity 
and  limited  triceps  action,  requiring  adaptation  on  the  part  of  the 
patient. 

Disability. — Total,  four  to  six  weeks;  partial,  two  to  eight  weeks. 

CORONOID  FRACTURE 

This  is  exceedingly  rare  except  when  associated  with  backward 
dislocation  of  the  ulna;  ar-ray  diagnosis  is  necessary  for  confirmation. 

Causes,  Symptoms,  and  Treatment. — Transmitted  falls  are  the 
usual  origin,  and  the  signs  are  those  of  backward  dislocation,  with  the 
possible  association  of  a  hard  body  felt  in  front  of  the  joint  on  a  line 
with  the  attachment  of  the  brachialis  anticus  muscle,  and  this  area 
is  likely  to  give  local  tenderness  and  false  motion. 

Immobilizing  the  joint  in  a  flexion  position  is  the  treatment;  if 
the  fragment  fails  to  unite  or  acts  as  a  foreign  body,  operation  may  be 
necessary  to  suture  it  in  position,  or  to  remove  it. 

Results  vary ;  if  reduction  can  be  maintained,  it  will  be  good,  other- 
wise some  stifTness  is  likely  to  persist. 
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HEAD    OP   RADIUS  FRACTURE 


This  is  a  rather  rare  form  of  fracture  requiring  ar-ray  determina- 
tion usually.  It  may  involve  the  edge  or  cup  of  the  head  to  varying 
degrees  (Fig.  304).  Direct  blo»*s  or  forcible  twists  arc  the  usual 
sources;  transraittcd  falls  rarely  are  to  blame.  Frequently  it  is  associ- 
ated with  backward  dislocation  of  both  bones  of  the  forearm. 

Signs  are  local  tenderness,  crepitus,  and  false  mutton,  esjjecially 
marked  in  cases  with  much  displacement  when  the  fragment  can  be 
felt.     Pain  localized  on  rotating  the  wrist  is  often  suggestive. 


•       l! 


RiE-  304. — Fracture  lines  cf  iW  uppei  end  of  the  mdiiis:   a.  At  ihr  head.  neck,  ami 
tuberosity;  6,  al  Uic  head  cxicndui:;  lo  the  sbari;  (,  d,  at  Uie  head,  viewed  from  atK>ve. 

Immobilizotiori  in  a  position  of  flexion  or  extension  ts  the  treatment 
when  such  procedure  restores  the  fragments  lo  position.  !f  wholly 
detached,  ojxyative  removal  is  wisest  becau.w  bony  union  is  imlikely 
and  the  fragment  then  acts  practically  as  a  foreign  body. 


KECK  OF  RADIUS  FRACTURE 

This  is  rarer  even  than  the  preceding,  but  the  causes,  signs,  and 
treatment  are  practically  the  same.  The  diagnosis  is  made  usually  by 
x-ny  examination. 

SHAFT  FRACTURE 

This  may  involve  cither  or  both  bones,  most  commonly  in  the 
middle  or  lower  third,  and  when  both  are  broken  the  radius  is  broken 
higher  up  than  the  ulna  as  a  rule  (Fig.  305). 

Causes.—  Direct  falls  or  blows  or  bends  are  more  common  sources 
than  transmitted  impact  from  the  hand  or  elbow. 

Varieties. — Complete,  transverse,  or  oblique  forms  of  both  bones 
arc  the  commonest  (Fig.  307).    Overriding  of  several  inches  may 
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occur.  Compound  (open)  forms  are  very  common  from  crushes, 
severe  falls,  vehicular,  and  machinerv-  accidents.  Roialory  displace- 
ment of  the  radius  alone  may  occur  when  the  line  of  breakage  is  above 
llie  insertion  of  tlie  prnnalnr  radii  tert^  (about  the  middle)  (Fig.  307). 
Incompkie  or  grectistick  forms  arc  more  common  here  than  in  any 
other  location;  they  occur  before  the  liflecnth  year,  generally  from 
falls  on  the  hand  or  bending  forces.  Bony  union  is  complete  in  each 
bone  at  the  twentieth  year,  the  lower  epiphyses  being  the  last  to  join 
(Figs.  30S-31C). 


Fig.  305. — V%aMi  fncture  «tes  lo  ului  aad 
HLdius. 


Fig.  3«S. — Fracture  oE  ulna.     NoW  unall 
fmi^cnt  at  po<itenor  margio. 


Symptoms. — Deformity  in  the  helpless  limb  and  the  attitude  of  the 
patient  is  generally  marked.  Swelling.  ecchjTnosis.  and  blebs  soon 
appear.  Crepitus,  false  motion,  and  local  pain  exist;  irregularity  and 
definite  outlining  of  the  fragments  ciui  often  be  determined  by  pal- 
pation and  sometimes  by  inspection.  Measurement  shows  shortening. 
In  fracture  kiI  a  single  bone  with  little  or  no  displacement,  transmitted 
pressure  by  jamming  the  wrist  toward  the  fixed  elbow  (or  the  reverse) 


32» 


TRAUMATIC  SUbGEKY 


until  the  "fingers  feci  asleep";  (3)  by  freezing  the  part  in  a  mixture  of 
salt  and  ice. 

Sptintagc  is  by  (i)  anterior  and  posterior  molded  plasterof-Paris 
splints  reaching  from  or  just  above  the  elbow  to  the  web  of  the  fingers 
in  front,  and  1  Inch  lower  behind  (Fig.  311).  In  fractures  above  the 
middle  it  is  wisest  to  carry  the  anterior  splint  as  high  as  thr  middle  of 
the  arm.  The  position  of  the  limb  is  midway  between  pronation  and 
supination  (thumb  up),  and  the  elbow  is  bent  nearly  to  a  right  angle. 


Fin.  30S.— Greenstick  fracture  ot  the  lower  end  ol  ihe  radius- 


No  bandaf^'  should  be  used  under  the  splints,  and  the  latter  may  be 
held  in  place  by  straps  of  adhesive  spirally  placed  so  thai  no  pressure 
is  applied  on  or  near  the  fracture,  and  thus  drculation  is  unaffected. 
The  limb  must  be  carefully  held  until  the  splints  harden.  A  broad 
sling  reaching  well  below  the  wrist  and  above  the  clbtiw  completes  the 
dressing.  The  patient  is  told  to  keep  the  fingers  wi;igling  from  the 
first. 

{3)  Padded  broad  wooden  or  other  splints  reaching  from  above 
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ihe  elbow  to  Uip  same  lower  limits  as  the  preceding  may  also  be  used 

(Fig-  i"). 

(3)  Operation  is  occasionally  needed  where  reduclion  cannot  other- 
wise be  made,  and  then  suturing  by  kangaroo  tendon  or  wire  plating 
is  dtme.  It  is  called  for  chiefly  in  vicious  or  non-union  cases.  Encir- 
cling plaster-of-Paris  or  other  dressing,  hiding  the  part,  are  dangerous 
and  unnecessarj'. 


I""*-  300- — Creen- 
stick  or  KubpcriuG- 
teftl  bacUtrc  ol  the 
ladlus  ud  utnn. 


Fig.  310. — Fraclure  ol  rat!iu<   (complete)  ami  utna  (iiiiofn- 
plrtc.  or  groensUck). 


The  patient  should  he  instTucUd  against  ecrfy  signs  of  pressure 
(tingling,  change  in  the  color  oj  the  fingers,  or  local  pain  and  svtUing),  and 
if  this  does  not  subside  on  elevating  lite  limh.  ific  splint  must  he  removed 
forthwith;  it  is  heller  to  inslruet  the  patient  to  remove  it  immediately 
rather  than  await  the  physifiijn's  arrival  at  a  time  when  the  damage  may 
be  already  done. 

In  (racturc-s  ahtn^e  the  middle,  or  at  a  point  higher  than  the  attach- 
ment of  the  pronator  radii  teres,  it  is  advisable  to  splint  in  a  position 
of  supination  to  prevent  interosseous  fixation  or  faulty  rotation  of  the 
radius. 
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Gremstick  fonns  that  are  not  readily  straightened  are  often  best 
converted  into  the  complete  type  by  bending  under  anesthesia. 


Fig.  311, — Dressing  for  fracture  of  the  forearm  by  padded  plaster-ot-Paris,  metal,  felt, 

or  wooden  flints. 

Treatment  for  these  is  the  same  as  for  the  others,  except  that  splints 
are  not  used  for  so  long  a  period. 


Fig.  311, — Padded  plaster-of-Paris,  metal,  felt,,  or  wood  splints  for  wrist  fractures: 
a.  Propter  arrangement  of  padding  and  relation  of  end  of  flints  to  allow  free  finger  and  el- 
bow motions;  6,  proper  position  of  adhesive  straps. 


Complications. — Pressure  from  dressings  earlier  causes  damage  here 
than  in  any  other  location,  and  may  thus  lead  to  the  ischemic  contrac- 
ture of  Volkmann,  which  is  characterized  by  local  cyanosis,  atrophy. 
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and  a  claw-like  contracture  of  the  lingers  without  neural  involvement. 
'Phis  condition  is  probably  due  to  u  licfi-enerative  myositis,  and  may 
be  irremediable  even  by  prolonged  massage,  forced  use,  U-norrhaphy, 
osteotomy,  or  special  apparatus. 

irUerosseous  union  by  callus  between  the  radius  and  ulna  occurs 
rarely;  it  may  be  considerable  without  greatly  interfering  with  rotaloiy 
action. 

Xon-union  is  rather  unusual;  it  is  more  common  in  the  radius. 
Three  weeks  of-  other  treatment  should  l>e  given  before  operative 
measures  are  decided  upon  for  its  relief. 

Results. — Union  is  complete  in  three  or  four  weeks,  and  then  the 
anterior  or  both  si>!ints  shoukl  be  removed  and  the  sling  used  for  a 
week  or  two  longer.  After  the  first  week,  splints  should  be  removed 
once  or  twice  a  week  for  inspection  and  massajje. 

Sffo-inz  or  tiUittg  sometimes  persists,  and  at  first  rotnfwti  will  prob- 
ably be  limited.  Secondary  bowing  occasionally  occurs  if  the  limb  is 
forcibly  used  too  early.  The  end-results  functionally  are  generally 
good  even  when  the  external  and  x-ray  appearances  seem  to  indicate 
otherwise. 

Disabitily.—Toi&l,  six  to  eight  weeks;  partial,  two  to  ton  weeks. 


COLLES'  FRACTURE 

This  brejvk  within  the  lowest  inch  of  the  radius  is  tlic  commonest 
of  the  extremities,  and  in  my  statistics  ranks  third  of  ali,  a  [>cr- 
centage  of  8.3.  Of  all  fractures  various  authors  rank  it  as  second, 
Ihinl.  or  fourth  in  frequency. 

The  lesion  was  formerly  regarded  as  a  backward  dislocation, 
and  it  derives  the  name  from  Colics,  the  Dublin  surgeon,  who  in  1814 
determined  its  true  nature,  difTerentiating  it  from  backward  disloca- 
tion of  the  wrist. 

This  injury  should  be  excluded  in  evrry  disaiiling  or  deforming  wrist 
injury  before  a  diagnosis  oj  contusiot;.  sprain,  or  dislocalt&n  is  made. 

Clinically,  it  includes  all  those  fractures  occurring  within  the  lowest 
inch  of  the  radius. 

Causes. — Falls  on  the  palm  or  ball  of  the  thumb  with  backward 
bending  of  the  wrist  is  Ihc  cause,  and  it  usually  results  from  on  effort 
at  protection  after  tripping  or  stumbling  on  an  irregular  surface  or 
step.    Very  rarely  it  may  follow  a  direct  blow. 

The  condition  m  general  is  quite  similar  to.  and  for  all  practical 
purposes  can  be  regarded  as,  the  "upstairs"  form  of  Pott's  fracture  of 
the  ankle. 
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Varieties.— The  line  of  breakage  is  almost  always  within  an  inch 
of  the  lower  articular  surface,  and  it  is  usually  transverse,  but  may  be 


Fig.  313. — Colles'  fracture  (displaced  variety) :  a,  Deformity  of  soft  parts;  6,  dcfonuty  <rf 

bone. 

oblique  and  is  often  comminuted  or  impacted.    In  many  cases  the 
styloid  of  the  ulna  is  also  broken. 


Fig.  314. — Colles'  fracture  defonnity  in  a  typical  case.     Note  the  outward  tilt  of  the 
entire  hand  (abduction  attitude)  and  the  widening  of  the  wrist. 


Displacement  of  the  lower  fragment  is  usually  angular,  turning 
upon  its  anterior  edge  hinge-like,  so  that  the  articular  surface  looks 
down  and  back  instead  of  down  and  forward  (Stimson).  Backward 
displacement  is  the  second  commonest  form.    Ligamentous  involve- 
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Splintage-  A  position  of  some  palmar  flexion  with  tht  ham!  tilted] 
toward  the  ulnar  side  is  ari\'isablc;  or  the  posiUoii  of  full  extension 
may  be  used.    The  essential  is  to  ovcrcorrcct  the  deformity  and  keep 
it  thus. 


Pg.  33ft. — Pret}ualitin  of  a  "molded  |)la8icr-o(-Pari»  spliiii"  (or  C0II&"  (ntclure.    Rcsdy 

to  be  uppUed. 

Splints  may  be  of  (1)  molded  plaster  of  Paris  reaching  from  below 
the  bend  of  the  elbow  to  the  web  of  the  lingers  in  front  and  an  inch 
lower  behind  (Fijjs.  .^36-320). 

(2)  Anteroposterior  hoard  splints  covering  the  same  limits  as  the 
foregoing  and  cut  to  aliow  the  ball  of  thumb  to  sink  in. 


Ffe.  jig.^Preparation  o(  a  "moWcd  pla^ter-of-Pari?  5)ilini"  (i>r  HoIIm'  fnirtiire. 
Affiled  la  iront  and  hack  of  (orcarm.  No(c  bundagc  gripped  in  patient's  hand  to  mun- 
tain  the  |Hwitiun  <>l  palmar  fiexion  And  acldut-tion.  The  pUuLcr  is  noH-  beld  by  a  bandaKc 
until  it  5CI&. 

(3)  Special  tttetaUic  and  circular  baitd.t  of  plaster  of  Ppris  or  adhesive 
covering  the  wrist  and  small  areas  above  and  below  It;  these  are  not 
usually  efBcicnl  or  comfortable.  Moore's  dressing  is  of  this  type  (Figs. 
330-332)- 
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shoul<i  be  inspectcrl  often  and  removed  once  or  twice  in  the  first  weelt. 
If  the  moldcfl  plastcr-of-Paris  splints  are  used,  this  remov'aJ  is  easily 
accompUsht:d  by  cutting  onu  side  of  the  adhesive  straps  and  lifting 
half  of  the  splint  like  the  lid  of  a  hinged  box.  Massage  can  be  given 
within  a  few  days  and  some  slight  passive  motion  can  follow  on  the 
twelfth  or  fourteenth  day.  each  to  be  used  twice  or  Ihrice  weekly  or 
even  daily.  The  posterior  spUnl  can  be  removed  at  the  end  of  the 
second  or  third  week,  and  all  support  is  off  at  the  end  of  tlie  fourth 
week.  Then  a  strap  of  adhesive  or  a  leather  band  may  be  worn  on  the 
wrist  for  a  week  or  two  if  desired. 

The  fingers  are  kept  actively  wnggling  from  the  first,  and  if  this  is 
done  tenosynovitis  will  be  limited  or  wholly  prevented. 

Results.  -Union  is  complete  in  three  or  four  weeks.  There  is 
liable  to  be  a  good  deal  of  swelling  and  stiflness  of  the  wrist  and  fmgera 
after  removal  of  the  splints,  especially  in  old  people;  a  great  ileal  of 
this  is  prevented  if  early  massage  imd  motion  is  given  and  if  the  splints 
are  not  kept  in  place  longer  than  indicated.  Stiffness  of  the  wrisl 
and  fingers  is  more  often  the  fault  of  the  surgeon  than  the  fracture. 

Tenosyn<nitis  generallj'  means  prolonged  splintage  and  failure  to 
employ  massage  and  motion.  \  great  improvcmenl  in  it  is  posablc 
,  by  enforced  use  and  massage  or  from  the  use  of  baking,  a  wrist -machine. 
or  gjTnnastic  movements. 

Dejormity  may  persist  as  a  bony  thickening  or  definite  swelling. 
There  may  be  an  undue  prominence  on  the  back  of  the  wrist  or  a 
raised  ulna  styloid.  Some  cases  show  a  forward  bowing  and  puflincss 
on  the  front  of  the  wrist  and  a  tilt  of  the  hand  outward.  Most  of  these 
are  proportionate  to  the  success  in  setting.  Bad  appearance  does  not 
mean  disability,  as  many  untreated  and  badly  set  cases  are  function- 
ally perfect.  Deformity  of  this  sort  in  the  young  may  disappear;  in 
adults  and  the  aged  it  is  likely  to  persist. 

Disability. — Total,  four  1o  eight  weeks;  partial,  two  to  six  weeks. 


"CHAUFFEUR'S  FRACTDRE" 

This  occurs  from  starting  handles  of  automobiles,  motor-boats, 
and  gasolene  engines.    There  are  two  forms: 

(a)  From  indirect  vtoleme  due  to  a  "kick-back"  from  the  handle  at 
the  height  of  compression  so  that  the  ball  of  the  thumb  is  thereby 
jammed  backward. 

(6)  By  direct  violeitce,  as  the  handle  rotates  and  strikes  the  forearm 
above  the  articulation. 

In  (a)  there  is  usually  a  V-shaped  fracture  of  the  articular  surface 
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of  the  radius  with  some  displacement,  and  a  crack  of  the  ulna  styloid 

(tigs-  333'  334)- 

In  (b)  one  or  both  bones  are  broken  at  the  lower  third. 

Symptoms  and  treatment  are  the  same  as  in  CoUes'  and  (racture 
of  the  s.haft  oi  the  forearm  rcspeclively- 

Prcvcniivc  measures  require  engines  to  be  started  by  a  ffuil  up  and 
not  a  push  or  spin  of  the  handle.  If  the  left  hard  is  used  this  fracture 
is  far  less  likely. 


Fig.  iiS- — Fniiluri'  --f  ihc  slyWict  ppocfs.*  of  thr  nirliu!!  frtimminuwd). 


BARTON'S  FRACTURE 

This  was  described  by  Dr.  iihea  Barton,  of  Philadelphia,  in  1838. 
It  was  supposed  to  represent  a  fracture  of  the  (wsterior  border  of  the 
irtkular  surface;  the  reverse  of  this  is  calk't!  a  "reversed  Barton's 
fnctuie."  Slimson  says  it  is  really  a  complication  of  backward  dis- 
liQtion  of  the  wrist,  ami  he  has  seen  but  3  cases  of  it. 

^stes,  spnptoms,  and  treatment  dn  not  need  special  separation 
fa^  OiDes'  fraciure  or  its  modtjkatiuns. 


SPECIAL   FRACTURES 

UIHA   STYLOID  FRACTURE 

This  is  rather  uncommon  as  an  isolated  injury,  but  often  accom- 
panies a  Colics  fracture  or  wrist  dislocation.  Sometimes  it  may  occur 
as  an  example  of  "sprain -fracture"  due  to  being  avulsed  by  the  superior 
strength  of  the  inicrnal  lateral  ligament. 

Causes,  symptoms,  and  treatment  are  included  in  Colles'  fracture. 

Radial  styloid  fractures  tall  into  the  same  group  as  the  preceding 

(Fig-  as)- 

SIIMMARY   OP   FOREARM   FRACTURES 

Upper  end  is  likely  to  involve  the  olecranon. 

Shaft  is  most  likely  to  be  broken  about  the  middle,  both  bones 
usually  are  involved. 

Lautr  etui  practically  is  always  a  Colics  or  a  modification  of  same. 
Outcome  i.s  predicated  upon  the  success  of  reduction;  splintage  must 
be  very  carefully  watched  to  prevent  serious  pressure  effects,  notably 
Volkmann's  ischemic  paralysis.  In  all  forms  there  may  be  some  de- 
formity, especially  al  first,  but  the  final  outcome  as  to  function  is 
usually  good. 

Carpal  Fractdres 

These  are  not  so  tincommon  since  j:-ray  confirmation  has  been  ob- 
tainable. 


^■8-  336. — Caipal  bonrs  to  relation  to  nuliiM.  uliu,  and  metsnupab;  i.  Lower  end 
of  lilna;  3,  ulna itykad;  3,  radius  slylojd;  4>  semilunar;  $,  acaphoM;  6,  os  magnum;  7, 
tnpewid. 

Of  the  eight  bones,  those  of  the  upper  row  are  most  frequently 
broken;  the  order  of  frequency  is  scaphoid,  semilunar,  pisiform,  os 
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magnum,  trapezium,  trapezoid,  unciform,  and  cuneiform  (Codman  and 
Chase)  (Figs.  336,  337). 

Causes. — Direct  violence  is  less  often  responsible  than  falls  on  the 
hand  or  ball  of  the  thumb,  and,  indeed,  the  source  of  origin  is  not  unlike 
CoUes'  fracture. 


^//^A 


^ 


\ 


F%- 337- — Carpal  bones:  j.  Anterior  view:  i,  Radius;  2,  ulna;  3,  scaphoid;  4,  semi- 
lunar; 5,  trapezoid;  6,  cuneiform;  7,  trapezium;  8,  unciform;  g,  os  magnum,  b,  Poste- 
rior view:  i.  Ulna;  2,  radius;  3,  semilunar;  4,  scaphoid;  5,  cuneiform;  6,  trapezoid;  7, 
unciform;  8,  trapezium;  g,  os  magnum. 


The  scaphoid  and  semilunar  are  affected  more  frequently  than  all 
the  others  combined,  and  each  may  be  associated  with  dislocation. 
Young  male  adults  seem  most  prone,  and  the  right  wrist  is  the  more 
often  affected. 

SCAPHOID  FRACTURES 

The  signs  may  simulate  a  Colles  fracture,  and  the  differentiation 
is  made  by  finding:  (i)  Localized  swelling  behind  and  below  the  radial 
styloid;  (2)  local  extreme  pain  on  pressure  in  the  "snuff-box"  triangle 
between  the  thumb  and  its  extensors;  {3)  fulness  of  the  "snuff-box" 
area;  (4)  tension,  spasm,  or  pain  of  extensors  of  the  thumb;  (5)  ar-ray 
diagnosis  is  confirmatory  (Figs.  338,  T,iC)). 

A  good  many  of  these  cases  are  self-treated  for  a  sprain,  and 
then  relief  is  sought  after  a  few  weeks  because  of  localized  pain  and 
inability  to  use  the  outer  side  of  the  wrist  and  thumb.  This  recurrent 
pain  and  disability  is  most  marked  when  lateral  flexion  of  the  wrist  or 
abduction  of  the  thumb  is  made,  as  in  throwing  or  lifting,  tennis,  and 
golf. 

Ttea.isient.~Redttclion  may  be  impossible  without  incision;  some- 
times pressure  alone  is  effective. 

Splintage  is  like  that  for  Colles'  fracture.  If  more  than  three  weeks 
elapses  without  treatment,  non-union  is  likely  and  excision  of  the 
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bone  is  wisest  because  it  will  probably  continue  to  act  as  a  disabliiiK 
foreign  body.     The  results  after  partial  or  complete  removal  are  good. 

Fibrous  union  alone  occurs,  but  it  is  effective  if  displacement  has 
been  corrected. 

Results.—  If  seen  early  and  if  reduction  can  be  made,  the  outcome 
is  good  and  function  is  perfectly  restored.    Late  cases  seem  best 


LiU 


nl 


F>K-  338. — Fnu'iure  of  Uie  varpo]  scaphoid. 


FIr.  33q.— Fratiure  of  the  ba«e  of  tJhe 
lirst  or  thumb  mc(iLcart>al  (Henncit's 
(rKTlUfe). 


treated  by  operation.  other\visi-  there  is  likely  to  be  pertnanent  swell- 
ing and  disability  of  varying  degrees. 

DisabilHy.—TolaU  iowr  to  six  weeks;  partial,  two  to  four  weeks. 


SEMILtmAR  AND  OTHER  CARPAL  FRACTURES 

These  generally  accompany  dislocations  or  are  associated  i^-ith 
other  fractures.  Isolated  fractures  are  clinically  too  rare  for  separate 
description. 

METACARPAL  FRACTintES 

Of  this  relatively  unconunon  tjpe,  the  third  and  fourth  are  most 
often  involved;  the  thumb  and  little  linger  metacarpals  are  least 
affected.  In  many  it  is  an  associate  of  compound  crushes  and  mul- 
tiple fractures.     The  midrlle  jwrt  is  usually  broken  (Fig.  340). 

Bennett,  of  Dublin,  describes  a  special  form  of  fracture  through  the 
JRbasc  of  the  thumb,  and  this  bears  the  name  of  "Bennett's  fracture" 

(Fig-  339)- 

Causes. — Commonly  they  occur  from  direct  or  indirect  blow.''  or 
falls;  less  often  it  is  due  to  twisting  motions  of  the  fingers  (Hg.  341). 

Ktuicklf  Jractttre  is  common  in  pugilists. 
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Splintage  is  made  by  (i)  Padded  palmar  splint  and  a  gauze  dress- 
iog;  (3)  a  ball.rullof  gauze,  or  uther  material  is  placed  ui  the  palm,  and 
the  clenched  fingers  and  hand  are  fastened  to  it  (Fig.  342,  ft) ;  (3)  sections 
of  rubber  tubing  arc  fastened  in  the  intermetacarpal  spaces  on  the  back 
of  the  hand  and  an  anterior  splint  or  bandage  is  used  for  reinforcement; 
(4)  traction  by  lateral  strips  of  adhesive  laid  along  the  adjacent  finger. 
the  end  of  the  adhesive  being  drawn  over  the  edge  of  a  palmar  splint; 
this  is  neccssar>'  only  in  cases  with  much  overlapping  (Fig.  343,  a). 


Tig.  3+J- — Two  methods  of  Irentmcnl  lor  fniclurt  of  a.  mttnaapul  or  phalanx:  d, 
Adhe»ive  timttion  »tra)H  fastened  to  maiT^n  o(  finder  .iml  brought  owt  the  end  and  ii»- 
leoed  tu  thr  bottom  of  i  splint.  Note  counlcrtr^rtion  by  lufhcsivc  |)3sang  H>iral'y  aiound 
fiatm  and  wiut;  Ir.  bandage  ur  wooden  L>-Iindur  ilendied  in  |mlin  and  held  there  byud- 
besive. 

Results. — Union  is  generally  complele  in  three  ■ft'eeks.  Some 
bony  thickening  and  stiffness  is  invariably  present  at  first;  much  or 
all  of  this  usually  disappears  after  a  few  months  and  the  final  functional 
outcome  is  good.  Sometimes  inflammation  of  the  bone  occurs  as  an 
early  complication. 

Disabiiity. —Tota\,  three  to  five  weeks;  partial,  two  to  four  weeks. 


FINGER  FRACTtmES 

These  commonly  occur  in  the  segments  nearest  the  knuckles,  and 
ihcy  are  due  almost  always  to  direct  \iolence  and  often  are  com- 
pound (open)  fractures,  as  in  run-over  and  machinery  accidents. 

Symptoms.— Df/ormity  from  swelling  and  displacement  varies, 
being  most  marked  near  the  articulation.  Crepitu.s,  false  motion, 
and  local  pain  on  direct  or  indirect  pressure  exist,  and  irregularity  may 
oflen  be  felt  (Fig.  343). 
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Treatment.— Afdnr/iwi  is  generally  easy  by  traction  and  flexion. 
Spliiiloge  by  a  molded  plaster-of- Paris  or  padded  W(K>den  or  hairpin 


Fig,  34.}.— F rati ufT-dislixtt till n  of  (hr  \nst  joint  of  thumb. 

splint  h  usually  efficient.     In  some  cases  bending  the  fingers  into  the 
palm  is  a  better  procedure  (Figs.  344i  345)- 


V 


Fii!.  ,^44.— u.  Aluminum  or  tin  shoe-  Fig.  ^4$. — Hairpin  iiplint  for  a  fntcttue- 
hom  .iplini:  for  rRiciiin;  of  n  ihumh  racta-  dialocAtion  or  ^nin  of  a  finger, 

caipal  or  phalanx;    b,  spUnt  applied   to 
inainta.in  iitxluttion. 

Results. — Union  is  complete  in  thret  weeks  and  is  generally  linn. 
The  nearer  the  joint,  the  less  likely  a  perfect  result,  and  then  some 
permanent  swelling  and  stilTness  is  often  to  be  expected. 

Pelvis  Fractdres 

This  includes  fracture  involving  the  entirf  pch'is  or  any  of  the 
three  bones  composing  it,  namely,  the  ilium,  iscfiium,  and  os  pubis. 
These  bones  are  rarely  broken  except  from  extreme  forms  of  violence. 
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Hkc  high  falls,  run-over  and  crushing  acddcnls,  and  frequently  the 
associated  usceral  and  blood-vcssci  injur>*  results  in  fatality.  Clinic- 
ally there  are  two  divisions:  (t)  With  intrajielvic  injurj-;  (2)  without 
intrapelvic  injury. 

Anatomy  and  Landmarks. — Anterior  Iliac  Spine. — Often  visible 
and  always  palpabk-  a:i  a  sharj)  or  rounded  prominence. 

Posterior  Iliac  Spine, — At  the  rear  end  of  the  iliac  crest  and  often 
quite  prominent. 

Iliac  Crest  or  ^lAi.— Visible  and  palpable  along  much  of  the  margin. 

Pubic  Symphysis.-  Sometimes  visible  at  the  inner  lower  margins  of 
the  iliac  crest,  and  usually  it  can  be  spanned  between  the  fingers. 

Pubic  Spines. — Vi-sible  sometimes,  and  they  can  generally  be  felt  at 
each  end  of  the  sjtnphysis. 

Ischial  Tuberosity.— \\i,\h\i  sometimes  and  usually  palpable  at 
the  margin  of  the  intematal  folds,  and  it  always  can  be  fell  rectally  and 
vaginally. 

Ischiul  i?iinnu.^Palpabte  through  the  rectum  and  vagina. 


FRACTITRBS   WITH   INTRAPELVIC   IHJDRY 

These  involve  the  so-calkd  "ring  of  the  peKis,"  with  more  or  less 
damage  to  the  hladJer.  urethra,  and  blood-vessels;  less  commonly  the 
intestines  may  also  be  affL-ctcd. 

Causes. — Direct  violence  from  heavy  blows  or  crushes  usually,  as 
from  falling  objects,  run-over  and  rrusbing  accidents. 

hidircct  violence  transmitted  from  the  hip  or  thigh  is  a  much  less 
common  origin. 

Vftrieties  and  Sites.-  These  depend  upon  the  manner  of  the  acci- 
dent and  place  of  its  receipt.  Force  inflicted  from  side  to  side  is  likely 
to  involve  the  crest  of  the  ilium  and  pubic  ramus  on  the  same  or  oppo- 
site sides;  from  before  backward,  the  horuontal  and  descending  pubic 
rami  suffer  mainly.  In  younger  patients,  the  I'racluring  may  be 
through  all  or  some  of  the  three  developmental  lines.  Figure  546  shows 
the  commonest  locations;  the  pubis  is  most  often  broken,  next  the 
ilium,  and  the  ischium  very  rarely.  Displacement  is  ordinarily  not 
marked. 

Symptoms.— Disability  is  generally  instant  and  complete  from 
pain,  deformity,  and  shock. 

Deformity  may  show  ljy  swelling  and  ccchjinosis  o\'er  the  scat  of 
injury,  and  the  anterior  .*ipine  or  iliac  crest  may  show  mal-alignment. 
Crepitus,  motility,  and  local  pain  can  often  be  elicited;  pain  transmitted 
by  lateral  pressure  over  the  bullocks  or  through  the  thigh  is  very 
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suggestive.  Rettat  or  vaginal  examittation  may  give  the  best  confir- 
mation, as  thereby  the  fragments  or  irrcgularily  can  often  be  felt. 
*-Ray  examination  is  often  of  determinative  value.  A  putftognontonk 
sign  is  ecchjmosis  along  the  perineum  that  often  diffuses  into  the  upper 


Fig.  J46.— ^UmuI  «tcs  of  fmcturc  of  Lhe  pelvis. 


imier  thigh  and  over  the  scrotum;  indeed,  ecchymosis  that  appears 
late  and  which  is  located  in  a  place  distant  from  the  site  of  impact  is 
always  su^cstivc  of  fracture  in  any  part  of  the  skeleton. 

Vreihral  involvement  may  be  indicated  by  bloody  urine,  dysuria, 
retention,  or  extravasation  into  the  perineum,  where  it  appears  as  a 

boggy  swelling ;  the  membranous 
portion  is  most  often  affected  and  it 
may  be  torn  across,  punctured,  or 
pressed  uj>on  bj'  bone  or  effused 
blood.  Later  the  scrotum  or  labi» 
may  be  much  swoUen. 

Bhiddcr  involvement  is  gener- 
ally intra[jeritoncal  and  can  be  de- 
termined by  the  passage  of  bloody 
urine  or  by  retention;  careful  cysto- 
scopic  examination  is  valuable. 
The  usual  test  of  fillmg  the  bladder 
with  a  known  quantity  of  sterile 
solution,  and  then  withdrawing  and 
measuring  it.  is  dangerous.  The 
extent  of  tearing  varies  from  a 
Urinary  tract  involvement  is  most 
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Pig-  347- — Ruplure  <rf  bladder  and 
deep  urethra;  the  black  areas  imlitntc 
zona  inlu  whidi  urine  may  cxlraviisatc. 


small  hole  to  an  extensive  rent. 

often  seen  with  pubic  fractures  (Fig.  347). 
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Blood-xesscls,  Uke  the  iliac,  pubic,  obturator,  and  gluteal,  may  be 
torn  or  bruised,  leading  to  hemorrhage  or  thrombosis  and  embolism. 

Treatment — Shock  is  given  the  usual  attention. 

Urinary  trad  damage  treatment  depends  upon  its  extent.  If 
extravasation  from  the  urethra  into  the  perineal  region  occurs  and 
a  catheter  cannot  be  pa.s.sed  after  a  few  cautious  trials,  an  external 
urethrotomy  Ls  performed  and  the  torn  urethra  stitched  at  once;  or, 
belter,  a  drainage-tube  is  inserted  into  the  bladder  and  repair  made 
later  if  the  opening  docs  not  spontaneously  close.  Usually  it  is  an 
extremely  difficult  matter  to  identify  a  torn  urethra  after  such  an  in- 
jury as  the  tearing  of  the  soft  parts,  and  the  clotted  and  fresh  blood 
effectually  obscure  the  field. 

Bladder  damage  requires  opening  of  the  abdomen  and  layer  suture 
of  the  opening  i(  ii  bt-  not  too  large;  otlierwise  it  is  sewed  about  a 
drainage-tube  having  exit  suprapublcally.  In  any  event,  drainage  of 
the  skin  incision  must  be  provided  to  prevent  subsequent  breaking 
down  of  the  wound  with  fistulous  formation. 

Blood-vessels  require  attention  on!)-  if  intra-abdominal  hemorrhage 
seems  apparent;  then  laparotomy  is  done. 

Inlestinal  invobvttient  shows  by  early  rigidity  of  the  abdomen, 
t>'mpanite5,  and  pain;  vomiting  and  other  signs  of  peritonitis  may 
follow.    Early  laparotomy  is  indicated  for  sutitre  or  ana&tomosis. 

Bony  damage  rarely  calls  for  or  permits  setting  unless  it  is  to  reduce 
a  broken  crest  or  ramus,  which  sometimes  allows  of  replacement  by 
pressure  or  manipulation  and  subsequent  retention  by  pads  and  ad- 
hesive. Ordinarily  all  that  can  or  need  be  done  is  to  apply  wide 
bands  of  adhesivt-  about  the  entire  pelvis,  with  a  bandage  about  the 
straight  or  pillowed  slightly  flexed  knees.  In  some  cases  a  single  or 
double  plaster-of- Paris  spica  reaching  from  below  the  knees  to  the 
umbilicus  may  better  immobilize.  This  is  worn  until  loose  and  re- 
placed as  often  as  needed  for  six  to  eight  weeks. 

Occasioniilly  u  laced  harness  of  canvas  or  moleskin  made  like 
"tights"  is  verj-  effective, 

General  care  to  prevent  sepsis  and  hypostatic  changes  is  imperative. 
Urinar>-  antiseptics,  like  urotropin,  arc  advisable. 

Results.— These  are  often  serious  cases  from  the  start  and  quite 
difficult  to  handle.  Ii  sepsis  or  peritonitis  does  not  follow  within  the 
first  week,  it  is  not  likely  to  occur  or  be  serious,  as  It  is  then  generally 
limited  to  a  cystitis,  to  be  treated  in  the  usual  manner.  Vretltral  and 
bladder  drainage  may  be  necessary  for  a  month  or  six  weeks,  and  there- 
after any  sinus,  fistula,  or  stricture  receives  the  appropriate  treatment. 
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SexuiJ  power  may  for  a  time  be  (iimmishetl  or  lost;  U  is  prartically 
always  reslorcd.  Dejormity  may  persist  in  the  pelvic  outline,  anH 
rarely  it  may  result  in  a  limp  or  other  defect  in  extreme  cases. 

FRACTURES  WITHOUT  IHTRAPELVIC  INJiniY 
Ilium  Fracture.— .'b((frior  sphie  may  be  broken  by  a  direct  blow 
occasionally;  less  often  muscular  force  is  responsible.     In  one  such 
case  seen  by  me  it  occurred  in  a  boy  while  doing  the  hop,  skip,  and 
jump. 

Symptoms  and  Treatment.^The  detached  fragment  is  usually 
visible  and  always  palpable.    It  is  sometimes  replaceable  by  reh 
Ihe  X\\\f^  muscles  and  then  is  held  by  a  pad  and  adhe^ve. 


Fig.  348.— Fnctutt  ol  mini  of  pubis  and  iMihiuni  (btUteml).  Treatmcnl  iitdicateil; 
cxt<n)win  nii'l  ixlHurlinn  nf  limb*;  double  plastcr-of' Paris  spica  rcarhing  trom  unbUinu 
lo  be1i>w  knpc«:  remove  same  in  <ux  wccfcjL. 

Union  results  with  perfect  function  in  four  to  six  weeks;  this  may 
be  fibrous  and  otherwise  incomplete,  but  is  of  no  consequence,  because 
the  expanse  of  Pouparl's  ligament  will  not  allow  much  motion. 

Crest  or  sin  may  be  broken  along  the  margin  or  splits  may  radiate 
centrally. 


M 
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Symptoms  and  Trfafment.— Disability  is  jteneraHy  complete  and" 
immediate.     Deformily  may  show  by  swelling  and  mal-alignment. 
Crepitus,  false  motion,  and  local  pain  exist  together  or  separately; 
displacement  is  not  marked.     ItnmobHitation  by  an  adhesive  swathe. 
with  the  bent  knee  tied  to  a  pillow,  is  usually  efficient. 

ResuUi.—Vmon  occurs  early  and  after  three  weeks  is  usually 
complete,  with  gradual  perfect  restoration. 


PUBIS  FRACTURE 

Ramus  involvement  is  the  commonest,  but  even  this  is  extremely 
rare  as  an  isolated  occurrence  (Figs.  .u8-.?5o). 

Symptoms,  treatment,  and  results  are  similar  to  the  preceding. 

ISCHIUU   FRACTURES 
This  bone  is  very  rarely  broken  alone,  and  but  5  such  authenticated 
cases  arc  reported  by  Maigalj^r. 

Symptoms,  treatment,  and  results  are  like  the  ]>rt:ceding. 

ACETABULUM  FRACTURES 
This  is  rarely  broken  except  as  an  associate  of  other  fractures. 
Recently  some  cases  of  depressed  comminuted  fractures  of  the  floor 
have  been  reported. 

.Varieties  ;ifTfLtirg  the  rim  and  Jloor  ivtv  described  (Fig.  351). 

Causes.  Generally  extreme  forms  of  vio- 
lence applied  to  the  hips  or  thighs  arc  respon- 
sible; vm-  rarely  direct  injury  is  the  source. 

Symptoms.-  Usually  a  dislocation  of  the 
hip  or  fractured  neck  of  the  femur  is  suspected 
until  a;-ray  examination  makes  the  differentia- 
tion. 

Disability  is  instant  and  complete. 
Deformity  h  seen  in  swelling  and  changes 
in  the  attitude  of  the  patient  ami  the  limb. 
Crepitus  may  be  elicited  on  rotation.  luKal 
pain  from  pressure  over  the  hips  and  upon  the 
thigh  is  present.  Shortening  may  exist  in  frac- 
tures of  the  floor  of  the  acetabulum. 

Treatment. — Selling  is  uncalled  for  exc^t 

in   floor  cases  with   impaction   of  the   head 

through  the  depressed  comminution;  here  traction  under  anesthesia 

may  be  tried.    Later  treatment  is  itfimobilizalion   by  some  form  of 


ture  of  the  acetabulum. 
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extension  apparatus  or  a  plaster-of- Paris  hip  ^ica.     Rim  fracture 
needs  only  adhesive   swathing  or  a  plaster-of-Paris  spica. 

Results.— i?im  cases  recover  completely  and  union  is  firm  in  four 
weeks.  Floor  cases  generally  have  persistent  stiffness  of  the  hip  and 
perhaps  some  shortening  and  limp.  However,  Stinison  relates  and 
illustrates  a  case  reported  by  Moore  in  which  a  fractured  neck  of  the 
femur  was  suspected  and  the  man  was  able  to  walk  vnth  but  a  slight 
limp;  several  years  later  autopsy  showed  "the  injurj-  to  have  been  a 
fracture  of  the  pubis,  itium,  and  acetabulum,  with  deep  displace- 
ment inward  of  the  head  of  the  femur." 


SUMMARY   OF   PELVIS  FRACTUKBS 

In  the  absence  of  intrapehu  danuigc  they  do  well,  and  working 
capacity  is  usually  restored  within  two  or  three  months. 

The  pubis  and  ilium  are  most  Ukely  to  be  involved. 

When  intrapeUic  damage  exists,  the  outlook  is  doubtful  for  the 
first  week;  but  if  sepsis  or  peritonitis  dtKS  not  develop  by  that  time, 
the  prognosis  becomes  that  of  cj-stitis,  or  a  urinary  fistula,  sinus,  or 
stricture,  and  while  these  may  be  tedious  and  annoying,  danger  to  life 
is  inconsiderable. 

The  botus  knit  usually  before  the  complic-ations  get  well  and  the 
remaining  deformity  rarely  disables,  although  it  may  be  quite  apparent 
externally  or  in  A'-ray  views.  Working  capacity  may  be  restored  in 
three  monttts;  or  with  active  complications  disability  may  last  longer. 


Fracture  of  the  Femur 

This  is  a  relatively  common  injur>-.  and  in  my  list  comprised  154 
cases,  a  percentage  of  3.5.  Of  these,  40  per  cent,  involved  the  neck  of 
the  bone. 

Anatomy  and  Landmarks. — Upper  End. — Great  trothanttr:  Can 
be  seen  often  and  generally  is  readily  felt.  Fascia  taUi:  Tension  of  it 
is  usually  firm,  but  is  changed  in  fractures.  Scarpa's  triangle  The  nor- 
mal feel  is  altered  in  certain  fractures.  Inguinal  jold:  ;\.\is  changed  in 
some  fractures.    Shaft:  Partly  palpable  sometimes. 

Lower  Ymm. —Condyles:  Rather  prominent  and  often  ran  be 
seen,  and  always  are  palpable,  especially  the  internal.  Popliteal 
notch:  Hollowed  and  sometimes  allows  direct  palpation  of  bone 
beneath. 
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UPPER   END  FRACTURES 


■•^-T 


Nbck  Fracture 

This  is  the  "fracture  of  the  hip"  so  common  in  persons  over  forty- 
five  years  old;  in  those  over  seventy  it  comprises  about  three-fourths 
of  all  fractures  at  that  age,  the  rest  being  practically  Coiles'.  It  is 
more  common  in  young  persons  than  was  busix;ctetl  before  the  advent 
of  x-rays,  and  in  Ihem  is  relatively  more  frequent  than  epiphyseal 
st'iNi  ration. 

Causes. — Age  changes  in  the  bone  due  to  osteoporosis  is  the  deter- 
mining cause  more  than  alteration  In  the  axis  of  the  neck  in  the  aged; 

the  normal  angle  of  the  neck  to  the  shaft  is 
about  130  degrees.  Cotton  aptlj'  stales 
that  old  people  dn  not  so  well  know  "how 
to  break  a  fall."  This  osseous  senile 
change  generally  begins  about  fifty.  /«- 
dircil  violence  usually  is  the  source,  and 
this  is  transmitted  from  tJie  hip.  knet;,  or 
foot,  due  to  a  trip  or  fall  or  twist,  often 
inconsiderable  in  extent. 

Direct  injury  is  a  rare  source  of  origin. 
In  the  aged,  women  are  more  prone  than 
men,  and    the   younger   the  patient,   the 
greater  the  necessary-  \iolence. 

fJttes  of  breakage  are  trans^'crse.  oblique, 
vertical,  comminuted,  or  impacted. 
Varieties  and  Sites. —  The  T-u-o  Main  Forms  (Fig.  352). — (1) 
Through  the  ticck;  also  called  tnlrtuapsular  or  subcapital  (Kocher). 
Here  the  break  is  close  to  the  head  or  inside  the  path  of  the  spiral 
line  in  front,  or  the  intcrtrorhanteric  line  behind.  This  type  is  rather 
more  common  after  sixty  years  of  age.  The  periosteum  is  generally 
greatly  lorn,  and  hence  \italily  is  likely  to  be  seriously  involved,  and 
this  is  the  clement  that  is  so  important  in  the  outcome.  Impaction 
i.s  infrequent,  but  as  the  Tiulrimeiit  In  the  head  romes  through  the 
ligamentum  teres,  bony  union  is  very  unlikely,  and  only  14  cases  of 
osseous  union  in  this  form  arc  recorded  (Keen).  In  the  ftsual  unim- 
pacted  cases  there  ts  little  or  no  displacement. 

(2)  At  the  base  of  the  neck:  also  called  extracapsular  or  intertrochan- 
teric (Kocher).-  Here  the  break  is  at  the  outer  end  of  the  neck,  and 
u.sually  it  follows  the  spiral  line  behind  as  it  passes  Ixtwccn  the 
trochanters;  in  other  words,  cleavage  is  at  the  junction  of  the  neck 


F5K-A53- — Vpper  end  of 
ivwiT  aad  usual  lines  uf  [csc- 

tUTC. 
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and  shaft.  Deflecting  lines  of  breakage  may  detach  the  lesser  tro- 
chanter, or  more  often  split  into  or  separate  the  great  trochanter  or 
even  radiate  to  the  shalt. 

"The  common  fracture  is  that  in  which  the  neck  is  bent  backward 
with  crushing  of  the  posterior  part  or  penetration  of  the  neck  into 
the  trochanter"  (Stimson). 

The  periosteum  is  less  seriously  involved  in  tliis  form  of  fracture, 
and  hence  vitality  Ls  not  greatly  afffctcH  anrl  the  chances  of  bony 
union  arc  better,  especially  as  impaction  is  more  likely;  hence  the 
initial  handling  of  these  patients  should  be  directed  toward  keeping 


Ffe.  353.— Frarture  u£  nctk  of  fMnur  (mtrarapsular).  Note  also  avulsion  wf  Icsacr 
trochanter.  Trcatmcni  irulirfttcd;  extension  and  pUMcr'uf-P;irl.t  sptca  wiLli  tunli  In  wide 
nhduction. 


the  impaction  unscpHrated.  The  extent  of  this  enmeshing  of  frag- 
ments varies;  in  extensive  syiliis  or  comminution  it  may  bf  f|uite  com- 
plete. When  there  is  little  or  no  inipacUon,  there  is  more  upriding  of 
the  shaft  and  hence  shortening  occurs.  Where  (rarely)  the  anterior 
portion  of  the  neck  shoivs  penetration,  a  position  of  inversion  occurs, 
Formerly  it  was  considered  important  to  determine  whether  the 
fracture  was  through  the  nex:k  (intracapsular)  or  at  the  base  oj  the  neck 
(extracapsular),  but  now  clinical  reganl  is  more  for  the  presence  or  ab- 
sence of  impaction,  and  this  is  usually  demonstrable  in  terms  of  short- 
ening; if  much  exists,  Uie  chances  of  impaction  are  remote  (Fig.  353). 
»3 
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Symptoms.— Disability  is  almost  invariable,  instant,  and  com- 
plete; in  some  few  ijnpacted  cases  the  patient  has  been  able  to  stand 
or  walk  short  distances  with  much  difficulty.  Deformity  is  usually 
t)'pical,  and  visibly  shows  by;  (<i)  Eversion,-s.o  that  the  foot  is  outwardly 
rotated  and  may  rest  on  the  whole  outer  margin  of  the  sole;  the  outer 
edge  of  the  bent  knee  is  also  \nsibly  mal-aligned  in  flexion,  and.  inde 
this  outward  tilt  or  external  rotation  involves  the  whole  limb.     It 


^e-  354- — LAndmariu  for  mcxiurrmenlit  of  the  lower  eclrcmitics:  A.  A'.  Right  ftnd 
left  anlcriur  Nuperior  sfoite  of  iliiim;  B,  H',  rinht  anil  left  inlcrn;i]  nuidylc  of  fonur:  C.  C. 
right  and  left  internal  malleoliuj  tip;  i>,  l>',  righl  and  left  patella  tubercle;  U.  umbilicus. 

For  noution  or  hutory  purposes  the  In  a  xrai^bic  form  lliki  diaKram  may  be 

findings  may  be  li^icd  thu«:  used:  IJ 

vc^  vc  ^  /  \ 
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sion  is  a  rarer  finding,  (b)  Shortening  \&  apparent,  especially  when  the 
limbs  lie  close  together,  and  then  the  drawing  up  at  the  foot,  ankle, 
and  knee  shows  markedly;  it  is  most  prominent  in  unintpactcd  cases 
and  those  through  the  base  oj  tfie  neck  (extracapsular).  The  average 
amount  is  over  an  inch  and  it  may  be  more;  in  many  untreated  cases 
it  increases  within  the  first  wffk.  (c)  Inguinal  and  gluteal  folds  are 
higher  and  more  vertical  and  internal,     (rf)  Swelling  and  ecchymosis 
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arc  usually  late  in  appearance  an<l  appear  chieily  in  the  inguinal, 
gluteal,  and  upper  sliafi  regions.  Palpation  elicits  (r)  eUvaiwn  oj  the 
trochanter  corresponding  to  the  shortening.  (/)  Fulness  in  the  upper 
outer  part  of  Scarpa's  triangle;  verj'  suggestive  where  other  signs  are 
not  prominent,  [g)  Fascia  lata  relaxed  on  the  outer  side.  (A)  Crepi- 
tus should  be  sought  for  very  carefully  by  placing  one  hand  over  the 
trochanter  and  slightly  rotating  the  limb;  it  only  can  or  should  be 
demonstrated  in  unimpacted  cases,  (0  Ftihc  motion  should  also  be 
sought  for  by  the  same  means  as  the  preceding,  and  it  appears  in  the 
same  class  of  cases',  ij)  Active  motion  i.s  greatly  diminished  or  lost, 
notably  inversion  and  elevation  of  the  limb  or  foot,  (k)  Pasnve 
motion  is  limited  or  lost,  due  to  pain,  deformity,  and  spasm  of  muscle. 


s: 


^V-  355- — Topographic  markings  about  ihc  bip-join(;  A-R,  Pprpendicular  Une 
dnif>p«d  from  aotcrior  superior  Rfusc  (A)  to  the  Ubie  <B)  wilh  patient  &upinc;  A-D,  tisB 
{otninj;  anterior  superior  spine  and  top  of  grvat  trochantL-T  <D);  A-E.  line  joining  anterior 
auptrior  spine  to  tubermily  ol  ivhium;  C~D,  line  drawn  \-crlically  upward  fmm  gnat 
(Torhanler.  NUaiofi'i  lint  «  A-H.  normally  with  the  knee  at  un  angle  of  about  45  degrees, 
the  great  trochanter  touches  lht£  line.     Br y^nt'i  Irian f^k  =  A-C-D. 


Mcasuren^nt.—i^)  From  the  anterior  spine  of  the  ilium  to  the 
internal  malleolus  there  will  be  shortening;  the  same  will  appear  from 
(2)  the  anterior  spine  to  the  internal  condyle  (Fig.  354).  Measure- 
ment from  (3)  umbilkits  or  (4)  tcetft  to  the  internal  malleolus  is  less 
valuable  because  of  the  intervening  soft  parts  and  respirator}'  move- 
ments; (5)  Bryant's  triangle  and  (6)  Nflaton's  line  measurements 
afford  confirmator>'  signs  (Fig.  355). 

There  is  a  norntai  di^erence  in  the  length  of  the  limbs,  amounting  to 
between  ^  and  J  inch  or  over,  and  this  must  be  taken  into  account 
in  some  cases. 

Treatment— /*r*ffl(ify  care  in  the  transportation  of  such  patients 
is  ver)'  important  and  may  determine  the  outcome.     Temporary  or 
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improvised  extension  may  be  used  as  shown  in  Fig.  356.  The  limb 
should  be  kept  at  rest  between  pillows  or  padded  sand-bags  or  bricks; 
or  a  long  side  splint  made  of  padded  thin  board  is  used,  reaching  from 
the  axilla  to  below  the  sole,  and  held  to  the  chest,  hips,  and  lower  limb 
(Fig.  357).  It  must  be  wide  enough  to  allow  its  edge  to  rest  on  the 
bed,  and  turns  must  be  taken  over  the  foot  to  prevent  rotatory  changes. 


Fig.  356. — Towel  or  bandage  tractor  lor  temporary  or  improvised  extension  of  the  lower 

extremity. 

In  old  people  it  is  needful  to  elevate  the  head  of  the  bed  from  the  first 
to  forestall  hypostatic  complications;  this  and  the  general  treatment 
can  be  aided  by  placing  wide  boards  (like  the  household  ironing-board) 
transversely  under  the  mattress  so  that  they  rest  on  the  bed-frame 
beneath  the  shoulders,  hips,  and  knees  (Fig.  357). 


Hr.  357. — LoHB  wooden  side  splint  in  fracture  n(  the  femur.     Note  "ironing-boards" 
under  mattress  to  prevent  sagging. 


In  all  cases  much  attention  is  given  the  general  condition  and  the 
comfort  of  the  patient  must  be  a  main  item.  Good  nursing  is  essential. 
Fresh  air  and  liberal  feeding  and  tonics  are  of  much  value.  Treat- 
ment details  var>s  depending  upon  the  age  and  condition  of  the  patient 
and  the  presence  or  absence  of  impaction. 

Old  patients  who  are  "fussy,"  feeble,  or  suffering  from  bronchial, 
cardionephritic.  arterial,  or  allied  ailments  will  probably  die  within  a 
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few  weeks  if  subjected  to  absolute  rcaimbcncy  and  immobilizing  drt-ss- 
Jngs;  hence  treatment  here  must  be  of  the  patient  rather  than  of  ihc 
bone. 

If  rest  in  bed  with  supports  from  (a)  sand-bags  at  lup  and  on  each 
side  of  knee  and  ankle,  nr  from  a  (6)  long  side  splint  is  irksome  or 
enfeebling,  then  the  patient  must  be  allowed  to  get  out  of  bed.  assum- 
ing whatever  position  is  comfortable.  If,  however,  general  condi- 
tions are  better,  the  (c)  side  splint  and  some  exUnsitm  (not  over  20 
pounds  is  needed)  may  be  used  for  three  or  four  weeks.  Then  id) 
plaster-of- Paris  spicas  may  be  used  and  the  patient  allowed  up  in  a 
chair.  In  selected  impacted  cases  the  immediate  use  of  this  plaster 
l^ica  is  often  the  best  treatment,  (n  some  rugged  old  people  man- 
agement may  be  on  the  plans  suggested  further. 

Other  Methods  of  Treatment— (i)  C&niitiuous  traclion.  applied 
by  aid  of  a  long  side  splint  and  a  T  foot-piece,  the  weights  (lo  to  30 
pounds)  lieing  hung  over  a  pulley  at  the  foot  of  the  bed.  a  cord  being 
attached  to  straps  of  adhesive  applying  a  pull  directed  from  above  the 
knee.  This  may  be  a  typical  Buck's  extension  apparatus  and  a  Volk- 
mann's  track,  or  the  limb  may  rest  in  a  cradled  splint  (like  Hodgcn's) 
suspended  by  a  support  reaching  over  the  bod.  Pressure  over  the 
trochanter  by  pads  or  encircling  bands  may  also  be  included.  (2) 
Abduction,  as  advocated  mainly  by  Whitman.  Here  the  patient  is 
anesthetized  and  the  hips  arc  placed  on  a  pelvic  rest  and  both  limbs 
abducted  to  the  normal  limit,  shortening  being  overcome  by  traction; 
overcoming  impaction  by  llexion  if  it  exists.  Soft  bandages  and  plenti- 
ful cotton  padding  arc  then  placed,  and  a  plastcr-of-Paris  spica  reach- 
ing from  the  toes  lo  the  axilla  is  then  applied,  great  care  being  taken 
to  keep  the  limb  abducted  to  the  same  degree  as  normally  possible  in  the 
uninjured  limb  (Fig.  370).  With  this  spica  in  use  the  patient  can  be 
turned  on  tJie  fate  or  otherwise  moved  without  disturbing  the  alignment. 
In  two  months  the  upper  half  of  the  dressing  is  rcmf>ved,  the  rest  a  few 
weeks  later.  Thereafter  the  thigh  is  abducted  daily  and  walking  is 
allowed,  preferably  at  first  by  the  aid  of  a  Thomas-Ridlon  hip  splint 
(Fig.  358).  Excellent  results  arc  claimed,  especially  in  rugged  and 
young  patients.  {,?)  Splints  of  metal,  like  thi-  Thomas  or  Ridlun,  with 
or  without  traction  and  pressure  over  the  trochanter.  The  so-called 
"ambulatorj'  spUnts"  seem  irrational  in  this  fracture,  of  all  piaces. 
(4)  Operation  bj-  direct  open  exposure  for  reduction  and  fixation  by  a 
metal  nail  or  long  bone  pin  driven  into  the  head  of  the  bone.  This  is 
most  applicable  in  sturdy  people  and  in  some  cases  of  non-union  (Fig. 
359). 
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In  some  unimpacted  cases  Cotton  advises  placing  a  heavy  pad 
over  the  trochanter  and  then  with  blows  of  a  broad  wooden  malkt 


Fig.  358. — ^Thomas-Ridlon  hip  splint. 


niiikintt  an  attempt  to  jamb  the  parts  together — in  effect,  an  effort  to 
ilflilMTiilcly  cause  impaction.     I  have  never  resorted  to  this,  but  it 

appears  rational  and  worthy  of  trial,  especi- 
ally in  that  class  of  cases  where  traction 
overcomes  shortening  readily. 

Differential  Diagnosis. — Dislocation  of 
the  hip  of  the  forward  type  is  the  only  likely 
error.  This  is  exceedingly  rare,  as  the  de- 
formity is  different,  the  head  of  the  bone  can 
be  felt  to  rotate,  the  disability  is  less  extreme, 
and  the  patients  are  younger. 

Complications. — Pnetimonia  is  very  com- 
mon, and  if  it  occurs  early  may  be  lobar  or 
bronchial  in  type;  commonly  it  is  hypostatic, 
with  few  sjTnptoms  aside  from  slight  cough 
ami  Htinu"  ft'ver,  but  with  a  great  deal  of  torpor,  ending  with  a  low- 
Ktadr  lU'liriuni  and  deepening  coma.  It  is  best  guarded  against  by 
rh'vutinft  the  bed  and  allowing  such  changes  in  posture  as  are  pos- 


I'iK.  .WU-  Hone  peg  or 
ihHh)  N|iikr  ill  fractured 
iitirk  of  (I'liiiir. 
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sible;  enforced  deep  breathing  and  dumb-bcti  exercises  with  the  arms 
are  also  valuable. 

Delirium  tremens  is  usually  fatal;  apparently  il  is  less  common 
than  with  other  fractures,  perhaps  because  Uie  patients  are  less  actively 
alcoholic. 

Bed-sores  from  decubitus  are  rather  common.  Smooth  sheets, 
changes  in  position,  air  cushions,  "rings,"  and  alcohol  spongings  are 
the  main  preventives. 


Tig.  360. — Fncture  ot  neck  uf  femur — ctul-rc^ult.  showing  good  bony  uoioa  witb  little 

abortcning. 

Shock  is  often  a  primary  incident,  and  in  the  aged  and  depleted 
may  be  rapidly  fatal. 

Results.— Most  fatalities  occur  in  the  first  week  from  the  causes 
previously  named,  and  patients  sur\'iving  this  period  generally  go  on 
to  some  sort  of  recovery. 

Union  is  rarely  bony  in  Jraclure  Oirough  the  neck,  and  in  this  form 
the  head  of  the  bone  may  occasionally  fail  to  unite  even  by  fibrous 
tissue.    In  fracture  at  the  base  oj  the  neck,  bony  union  should  at  least 
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be  sought  even  in  the  aged,  and  in  many  cases  will  be  attained;  in 
this  locality  there  may  be  a  production  of  new  bone  outside  the  frac- 
ture line  tu  such  a  degree  thai  tnlerlocking  results  despite  failure  of 
bony  union  at  the  actual  line  of  breakage. 

Three  months  at  least  is  necessan.  for  union  of  any  sort  to  be 
strong  enough  to  permit  weight  bearing;  and  for  a  year  care  is  needed 
in  using  the  limb  (Fig.  360). 

Deformity  and  disability  of  some  sort  or  degree  usually  persists  and 
may  be  in  the  nature  of  (o)  ShorUtiing:  This  varies  from  ^  inch  to  3 
inches,  (ft)  lAmiiationoj  motion:  In  the  hip.  notably  as  to  flexion,  inter- 
nal rotation,  and  abduction;  there  may  be  limitation  enough  to  amount 
to  virtual  ankylosis.     The  associated  sU0ness  of  the  kme  and  ankle  is 


y^ 
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Fiss>  j6i ,  .0;. — (Aixa  vara  foUoTring  fractund  neck  of  femur. 

due  to  disuse  and  is  remediable  generally,  [c]  Limp  dejiends  upon  tbe 
two  preceding,  but  it  varies  with  the  adaptability  of  the  patient  to 
changed  conditions;  the  stiffness  at  the  hip  is  often  a  greater  factor 
than  shortening  En  causing  a  halting  gait  and  need  for  a  cane  or  crutch. 
id)  Atrophy  is  mainly  due  to  dbuse.  rtnd  most  or  all  of  it  is  recovered 
from  after  a  time,  (e)  Eversion  may  to  a  great  extent  be  overcome  and 
is  variable  in  degree.  (/)  Coxa  vara  traumatica  (Sprengel)  is  an  occa- 
sional change  in  the  angle  between  the  shaft  and  the  neck,  so  that  in- 
stead of  being  about  130  degrees  it  approaches  that  of  a  right  angle. 
It  occurs  most  frequently  in  younger  persons  and  .sometimes  it  follow* 
too  early  use  of  the  Umb;  good  results  follow  operation  for  its  relief 
(Figs.  361,  362). 
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Summary  of  Neck  of  Femur  Fractures.-  .4  ny  disabling  or  dejorming 
injury  to  the  hip  in  a  person  over  Jorty-five  should  be  regarded  as  a  fracture 
utuU  proof  to  the  contrary  is  forthcoming.  Suflicient  for  diagnosis  are; 
(0)  Disability  as  to  rotatorj'  power  and  capacity  to  raise  the  lieel  off 
the  bed  without  lifting  the  thigh;  limited  rotalor>*  function  of  hip. 
(6)  Deformity  indicated  by  cver&ion  or  changed  level  of  the  trochanter 
or  the  inguinal  fold,  {c)  Fulness  and  resistance  felt  in  the  upper 
part  of  Scarpa's  triangle,    (d)  Fascia  lata  relaxation. 

Impacted  cases  (usually  those  showing  lesser  amounts  of  short- 
ening and  evcrsion)  are  handled  with  great  care,  and  the  interlocking 
is  Interfered  nith  only  in  that  class  of  rugged  patients  who  seem  able 
lo  stand  prolonged  fixation. 

The  patient  and  not  tJie  bone  is  treated  where  physical  resistance 
is  ebbing.  Cases  with  fibrous  union  often  do  sur]>risingly  well  with  the 
aid  of  special  shoes  and  supporting  dcWccs;  considerable  deformity 
with  marked  eversion  and  limp  does  not  necessarily  mean  disability,  es- 
pecially in  patients  desirous  of  combating  the  inevitable. 


Head  of  Femur  Fractures 

These  arc  exa-cdingly  rare,  and  only  3  cases  arc  on  record  (Keen's 
Surgery). 

Trochanter  Fbactorbs 

Very  few  of  these  have  been  reported ;  nat  more  than  a  dozen  in 
all.  according  to  Stimson.  A  modilication  of  these,  comprising  a  small 
number  of  cases,  shows  the  line  of  fractures  running  from  or  near  the 
junction  of  the  neck  and  shaft  to  or  through  the  great  trochanter. 
The  two  divisions  thus  crcate<l  have  in  the  upper  part,  the  head,  neck, 
and  upper  part  of  the  trochanter.  All  of  these  foregoing  were  clin- 
ically regarded  and  treated  as  fractured  hips  until  disproved  by 
x-rays  or  autopsy. 

Subtrochanteric  or  dia trochanteric  fractures  arc  relatively  com- 
mon and  in  these  the  line  of  cleavage  follows  the  spiral  line,  often 
separating  the  lesser  -trochanter  completely.  These  fractures  occur 
u.sually  from  some  form  of  violence  causing  rotation  of  the  trunk  while 
the  lower  cxlcrmity  is  more  or  less  lised.  The  symptoms  and  treat- 
ment resemble  shaft  fractures  (Figs.  363-365). 
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Fia.  3fts-— Fracture  of  upper  end  of  femur  duo  1.1  cj ■^^ic  degentration  oE  bone.  This 
pailcnl  had  numerou*  (metures  o(  the  atremlties,  and  most  of  the  bones  ihowcxl  area* 
similar  to  those  shown  here. 


Epipryseu.  Sbpabatioh 

This  also  occurs  infrequently,  and  is  less  common  Uian  true  /rac- 
ture  at  the  same  a^c. 

Union  takes  place  between  the  head  and  shaft  between  the  seven- 
teenth and  twenly-tirst  year,  and  hence  the  injurj'  antedates  this 
period  of  life. 

Causes  and  Symptoms. — These  are  »mi]ar  to  fracture,  and  x-ray 
diagnosis  is  usually  detcnninativc.  It  h  said  that  in  some  instances 
complete  disability  may  not  occur  at  once,  but  that  weight  bearing 
adds  to  the  angulation  of  the  neck,  so  that  when  the  patient  seeks  relief, 
coxa  \'ara  already  exists. 

TreatmonL^(i)  Traction  and  extension  by  the  methods  named 
in  the  foregoing.  (2)  Abduction  method  of  Whitman;  this  is  especially 
valuable  and  is  the  best  management  for  the  avenge  case.  (3) 
Thomas'  hip  splint. 

Whatever  treatment  is  employed,  the  after-care  demands  that  no 
weight  bearing  be  attempted  for  at  least  four  months,  and  f-hcreaftcr 
some  support  is  given  for  a  year. 

Results  are  excellent  if  reduction  has  been  properly  accomplished; 
otherwise  coxa  vara  often  occurs. 


£ 
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SHAFT  OP  FEMUR   FRACTDRB 

This  includes  breakage  from  beluw  the  trochanters  to  above  the 
condyles;  fraclures  of  the  upper  end  of  this  area  are  sometimes  known 
«8  suhtrochanleric,  those  of  the  lower  end  a&  supracondyloid. 

Causes.^Dirw;*  violrtux  more  often  fractures  the  lower  third,  often 
proiluclng  a  compound  (open)  break,  antl  hea\y  blows  from  falling 
objci'ts  and  jamming  or  run-over  accidents  are  the  main  factors. 

Indirefi  violence  from  falls  on  the  feet  or  knees  ma>'  result  in  spiral 
or  incomplete  lines  of  breakage.  Muscular  violence  is  a  rather  rare 
producing  cause. 


Chli  iffff'—Vf^'  Itl'"'^  "'  '^>'■  ■■'had  fit  the  icritir: .?,  Union  Willi  niilvranl  bowing:  h,  cxtmul 

;i{ijiL'ai;)nrc, 


Vwlollei  wid  Sites.— Simple  or  compound,  complete  oblique  frac- 
lurr  U  the  rule,  the  middle  and  lower  third  levels  being  the  most 
iiHiMil  «hr«,  Spiral  iin<l  incomplete  (bending)  furms  also  occur;  the 
Itilli'f  III  fliftdren  only,  and  in  them  transverse  complete  forms  also 
H|t|H-ar 

iJixlitHfcmrnl  h  generally  marked,  the  upper  fragment  being  in 
liiml  und  I'Xtcrnal,  more  or  less  angulation  also  existing;  the  over- 
lit  pplit^  imiy  amount  to  several  inches  from  the  drawing  up  of  the  lower 
llHHiiii'Ml  Mimy  spikes  not  uncommonly  penetrate  the  muscle  and 
m«y  pvrn  reiuh  ihe  skin;  this  is  commonest  in  the  lower  third.  Effu- 
mIoh  \^\^^^  ihp  knee-joint  conunonly  occurs  in  the  lower  third  forms,  but 
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may  appear  in  all ;  no  adequate  cause  is  known  for  this,  but  it  has  been 
ascril>e<i  to  jussociatcd  joint  injury,  exlravasate<l  blood,  or  venous 
st:L<;is.  It  appears  within  the  first  few  days,  and  is  commonest  in 
injury  by  indirect  \'iolcnce  in  children;  in  adults  it  slowly  disappears. 
but  in  children  it  promptly  subsides  (Stimson)  (Fig.  366). 

Symptoms. — Disability  is  instant  and  complete.  Deformity  is 
generally  marked,  as  the  shortening  and  lUting  is  considerable;  r.tr//mjf 
and  ccchymosis  and  knee  effusion  are  later  prominent.  Irregularity 
generally  cannot  be  felt  through  the  muscles.  Mobility  i.s  made  ap- 
parent by  placing  one  hand  under  and  the  other  on  lop  of  the  thigh 
and  pushing  one  toward  the  other  vertically  or  laterally;  this  may  also 
elicit  crepitus  imd  failure  of  rotation  of  the  trochanter. 

Measurement  verifies  the  shortening. 


1X7" 


I^K.  367. -Tradion  etnips  for  makiriK  nteni^on  or  the  lower  extremity.  Bn>ud 
wcbbinK  is  ;>as»c>l  nraund  tbc  mullcoU  nnd  Id  ii  are  wwcd  heavy  t3p».  Thi»  lan  he  used 
Ui  atUrb  wrighU  rt  tu  s«niTC  the  pari  to  the  Foot-pietc  of  the  lUwlcy  table. 

Treatment. — T\\<::  first-aid  care  must  be  carefully  given  in  an  effort 
to  prevent  compound  (open)  fracture.  The  limb  should  be  straight- 
ened and  kept  thus  by  pillows,  sand-bags,  or  padded  bricks.  A  long 
side  splint  from  the  armpit  to  beyond  the  sole  is  very  valuable;  this 
may  well  be  reinforced  by  another  reaching  internally  from  the  peri- 
neum to  the  same  distance  as  the  preceding.  The  bed  should  be  firm 
and  kept  thus  by  .supports  placed  under  the  mattress. 

Reduction  is  often  extremely  difficult  and  in  most  cases  anesthesia 
is  needed.  It  is  often  helpful  to  apply  a  weight  to  the  limb  to  stretch 
the  muscles  for  a  day  or  mure  before  anesthesia  replacement  is  at- 
tempted in  cases  with  marked  displacement.  Direct  traction  on  the 
straight  limb  or  with  the  knee  bent  is  the  usual  maneuver;  in  some 
cases  disengagement  of  the  fragments  can  l>e  brought  about  by  press- 
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ure  or  flexion  directly  upon  them.  Traction  is  made  by:  (i)  Holding 
ihe  shoulders  while  pulling  of  the  fool  is  steadily  carried  on.  (2) 
Fixing  the  pelvis  by  a  sheet  passed  about  the  grdn  and  pulling  on  the 
foot  by  a  bandage  or  sheet  about  the  unkle  and  loot  (Fig.  367).  (3) 
Various  forms  of  pulley  or  windlass  devices.  (4^  Extension  tables,  of 
which  Hawley's  is  ihe  best. 

The  success  of  replacement  is  indicated  by  the  disappearance  of 
shortening,  the  presence  of  crepitus,  and  the  straight  alignment. 

Splintage.  — ( i )  With  little  shortening  or  deformity  it  is  sufficient  to 
apply  direct  traction  (by  any  of  the  extension  methods  preWously 


Tig.  368.  l-ig  3*^- 

Figs-  368,  369. — Perfect  reduction  of  a  iromptiund  comminultt)  fracture  of  the  femur 

Olawley  extension  tabic  used). 


mentioned),  maintaining  it  until  displacement  is  overcome  (usually  two 
to  four  weeks),  and  this  is  then  followed  by  a  plaslcr-of-raris  spica  from 
the  toes  to  the  axilla  (Fig.  370).  This  is  replaced  if  it  becomes  loose 
and  is  used  six  or  eight  weeks,  and  thereafter  the  Umb  is  bandaged  and 
allowed  to  bear  weight  in  twelve  weeliLS  if  union  is  firm  and  no  pain  or 
swelling  occurs  after  guarde<I  attempts  at  use.  {2)  Buck's  extmshn 
apparatus  «ith  a  pull  varying  from  10  to  40  pounds.  (3)  Suspension 
splints  like  Hodgen's.  (4)  Suspension  and  traction  splint:  This  seems 
to  combine  the  merits  of  all  the  devices,  and  is  regarded  by  many  as 
the  method  of  choice.  (5)  Double,  inclined  plane  is  generally  only  used 
early,  especially  in  fractures  near  the  knee.     (6)  Transfixion  of  the 


SPECIAL   FRACTURES 


37» 


The  general  condition  of  the  patient  receives  appropriate  manage- 
ment just  as  in  fractures  of  the  hip-joint. 

In  children,  especially  those  under  six,  itrtical  suspfttsion  (Schedc) 
of  both  legs,  so  thai  Uic  limbs  are  at  right  angles  to  the  abdomen,  is  the 
best  n«n-npcrativc  mt-thod  (Figs.  374.  375).  The  hips  are  raised  just 
high  enough  off  the  bed  to  allow  folded  diapers  to  be  inserted  and  ex- 
treme care  is  taken  to  prevent  excoriation  from  pressure,  urine,  and 
feces. 


FIr.  iSa^-Sopracondybid  fracture  of  «ach  ft-mur      Nolc  Ihc  rrurLcH  cverjiwr.  kii«.- 

Rexi»n.  ant!  fcb(»f1eniiii!' 

For  older  children,  some  prcliminar)'  extension  and  plaster  of  Paris 
is  satisfactory.  Union  in  children  is  usually  solid  enough  within  six 
or  eight  weeks  to  allow  weight  bearing  in  a  plaster-of- Paris  spica  or  a 
Thomas  or  other  splint. 


LOWER  END   OP   FEMtJR  FRACTURES 
These  include  suprjro)uiyhid  forms,  splitting  of  the  condyles  (intfr- 

condyhid):  breaking  one  condyle  (condytoiJ),  ur  separating  theepiph- 

j-sis  (epiphysntl). 

Supracondyloid  fracture  occurs  anywhere  within  the  lower  6  inches 

of  the  shaft.     The  deformity  resembles  that  of  the  below  described 
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iorm,  and  in  effect  is  thai  of  ^  massive  s>-no\-iiis,  plus  a  bent,  angu- 
lated.  e\Trled,  and  completely  disabled  extremity.  The  pull  ot  ihe 
j;;a:3lrocnemiu5  group  tilts  the  lower  fragment  backward  and  often  fills 
up  the  concave  (xjplitcal  spate  by  a  bony  convexity.  I  regard  this  as 
«ne  of  the  most  (iifiicult  fractures  to  succcssfuUy  treat  (Figs.  ^fic^jSa). 


^^^ 


l^L, 


o^v^'t 


F>K-  jS^- — Supracondylaid  ffsclure  ot  each  fernur.     Patient  on  (Uwley  ubk.  IlDibk  io 
cxtCTuiuii  and  abdutliun;  dcfonnily  cvmKted. 


InTERCOKDYLOID    FRACTURE 

These  lilies  follow  the  notch  between  the  condyles,  and  the  cleav- 
age is  generally  more  or  less  T-  or  Y-shaped.  The  degree  of  sepa- 
ration varies;  it  may  be  wide  enough  to  allow  the  patella  to  sink  into 
it.  DisplaLTment  is  generally  extensive  and  the  shaft  overrides  in 
front  and  spikes  of  bone  often  penetrate  the  muscles  or  skin;  hence 
compound  (open)  fracture  is  common.  The  knee-joint  is  generally 
involved  and  always  swells,  and  the  popliteal  vessels  arc  sometimes 
bruised  or  lorn  (Figs.  ^8^,  384). 
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difficult  and  perhaps  impossible  without  operation.  Traction  on  the 
flexed  or  rotated  knee  is  the  usua!  manipulation,  and  selling  is  known 
to  have  succewled  when  crepitus  is  fell  and  measurement  shows  relief 
from  shortening.  A  great  deal  of  traction  is  often  needed  and  may 
be  aided  by  weight  extension  applied  for  several  days  before  actual 
reduction  is  attempted. 

Splitttagf. — (i)  Doubk  inclined  plant,  most  useful  where  the  dis- 
placement is  not  great,  (2)  Hodgen's  splini.  the  usual  method  (Fig. 
385).  (j)  Plaster-of- Paris  splint,  when  the  setting  is  easily  accom- 
plished, is  the  best  form  of  retention;  the  cast  reaches  from  the  Iocs 
10  above  the  pelvis.  It  may  also  be  used  as  a  final  stage  of  treatment 
after  four  or  five  weeks  of  other  splintage.  (4)  Transfixion  of  the  lower 
fragment  by  a  nail  or  drill;  {i  this  cannot  be  done,  the  transfixion  may 
be  made  through  the  head  of  the  tibia.  (5)  The  Rainey  splint  (Fig. 
386).     (6)  Operative  reduction  and  suture  or  plating  may  be  needed. 

COlfDYIOID    FRACTURE 

This  is  a  rare  form.andconfirmalionisgenerally  madeby  they-ray, 
thus  disprox-ing  an  entertained  diagnosis  of  sprain,  synovitis,  or  rup- 
tured ligaments.  Separation  is  not  likely  to  be  markc<l.  The  internal 
condyle  is  oftenest  involved. 

•Some  of  these  cases  fall  into  the  clai;s  of  so-called  sprain- fracture. 
Symptoms.-  These  resemble  synovitis,  with  occasionally  Isolated 
crepitus  and  motility.  Local  pain  and  transverse  broadening  arc  rela- 
tively constant  signs- 
Treatment. — liy  manipulation  and  pressure  reduction  is  accom- 
plished, and  then  the  limb  is  placed  fully  extended  on  a  posterior  and 
lateral  splint,  or  encased  in  plaster  of  Paris.-  which  is  later  split  to 
prevent  pressure.  A  position  of  moderate  flexion  is  sometimes  used 
also. 

Within  a  month  splints  are  removed  and  massage  and  gradual 
motion  usetl,  the  knee  being  protected  by  a  lighter  posterior  or  en- 
circling rcmovjiblc  splint  for  four  or  five  weeks  longer.  Walking  begins 
when  it  does  not  produce  great  pain  or  re-effusion  into  the  joint. 
InUrmil  epicotuiyle  fracture  is  a  clinical  curiosity. 


Epiphyseal  Separatioit 


Union  between  the  shaft  and  this  largest  of  all  the  epiphyses  occurs 
about  the  twenty-fifth  year,  and  most  cases  of  separation  occur  just 
before  the  twenty-first  year.    Separation  here  is  second  in  order  of 


376  TRATJMATIC  SURGERY 

frequency  to  all  fonns,  the  upper  end  of  the  humerus  being  commonest 
(Poland). 

Causes. — Usually  some  considerable  twisting  fonn  of  violence  is 
necessary,  and  it  is  said  to  be  quite  typically  produced  by  accidents 
in  which  the  leg  is  caught  and  is  forcibly  hyperextended  in  the  spokes 
of  a  vehicle  or  whirling  machinery.  The  resiiltant  displacement  is 
generally  forward  or  rotatory;  rarely  is  it  backward,  and  the  knee- 
joint  is  commonly  but  little  involved. 

Symptoms. — These  simulate  a  dislocation  somewhat,  and  diagnosis 
is  usually  made  by  noting  deformity,  due  to  the  swelling  above  and  in 
front  of  the  bent  joint.  Motility:  The  tibia  partakes  in  this,  and  thus 
dislocation  is  ruled  out.  Crepitus  inconstant — the  so-called  muffled  or 
soft  or  cartilaginous  sort.  Irregularity  or  makUignmetU:  Occasional. 
Compoimd  (open)  forms  often  occur  in  which  the  popliteal  vessels  are 
likely  to  be  involved,  leading  to  hemarthrosis,  gangrene,  or  amputation. 
x-Ray  examination  is  very  valuable. 

Treatment. — Reduction  by  direct  traction  and  pressure,  followed  by 
gentle  extension,  is  the  usual  manipulation.  The  procedure  advocated 
by  Reisman  of  making  upward  traction  on  the  upper  fragment  by  a 
strap  about  the  lunb  is  sometimes  helpful.  Splintage  in  full  extension 
by  plaster  is  usually  the  choice.  This  may  be  split  at  the  end  of  a  week ; 
or  if  of  the  posterolateral  type  from  the  start,  massage  may  be  used. 

After  three  or  four  weeks  the  original  splints  are  removed,  and  then 
a  lighter  posterior  or  encircling  dressing  is  used  a  few  weeks  longer. 
Use  of  the  limb  should  begin  in  four  or  five  weeks. 

Irreducible  and  compound  cases  demand  operative  reduction,  and 
often  this  may  be  quite  difficult;  very  occasionally  resection  may  be 
necessary.  Vessel  damage  is  corrected  by  ligature  if  the  artery  or  vein 
is  involved;  if  both  are  torn,  immediate  amputation  to  forestall  in- 
evitable gangrene  should  be  done,  assuming  that  vascular  suture  or 
anastomosis  cannot  be  accomplished. 

Results  m  Shaft  and  of  Lowzr  Eitd  Femur  Fractures 

Shaft  cases  almost  always  result  in  more  or  less  shortening,  and  this 
varies  between  I  inch  and  2  or  more  inches.  It  may  be  associated  with 
rotatory  or  version  changes,  so  that  the  foot  toes  out  or  in.  A  great  deal 
of  it  can  be  compensated  for  by  a  tilt  of  the  pel\is,  and  while  the  limp 
and  gait  defect  may  be  marked  at  first,  in  the  end  much  or  even  all  of 
it  may  disappear. 

Excessive  callus,  bowing,  and  overlapping  are  most  marked  where 
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reduction  has  not  been  compltlL-.  The  bony  swelling  may  be  irregular 
and  painful  at  first,  but  later  it  grows  smoother  and  painless. 

Knee  involvement  nia>'  appear  in  the  form  of  swelling  and  slifTness, 
and  even  for  the  first  y(ar  a  good  deal  of  this  may  persist;  later,  under 
massage  and  forced  usage,  considerable  improvement  is  to  be  expected. 
When  righl-angied  flexion  capacity  is  attained,  there  will  be  prac- 
tically no  disability  for  ordinary  purposes,  as  t]iis  is  the  "physiologic 
limit  of  function"  for  the  knee-joint. 

Atrophy  from  disuse  is  overcome  for  the  most  part  within  a  year;  it 
is  usually  commensurate  witJi  the  foregoing  sequels. 

Unver  end  cases  may  show  remnants  similar  to  the  preceding,  but 
the  knee  manifestations  are  commonly  the  most  marked  and  persistent. 


Patella  fractures 

Tliis  sesamoid  bone  has  attached  to  il,  altove.  the  strong  quadriceps 
tendon,  and  beneath,  Uie  patellar  tendon  binds  it  to  the  tubercle  of  the 
tibia;  laterally,  there  arc  ligamentous  and  fascial  bands,  and  thus  it  is 
seen  to  have  a  vcr>-  firm  but  elastic  anchorage. 

It  is  a  fairly  common  fracture,  and  in  my  list  occurred  6i  times,  a 
'percentage  of  1.3.    It  is  analogous  to  fracture  of  the  olecranon. 

By  some  authorities  the  patella  is  regarded  as  a  displaced  portion 
of  the  tibial  epiphysis. 

Causes. — Men  sustain  the  injury  three  times  oftener  than  women. 

Muscular  violence  is  generally  regarded  as  the  more  usual  origin, 
and  this  generally  takes  the  form  of  a  sudden  bending  or  twisting  of 
the  knee  in  an  effort  to  regain  balance  to  prevent  falling  after  tripping 
or  stumblmg;  or  where  some  strong  pushing  force  continues  to  over- 
bend  the  knee  witli  the  limb  more  or  less  ri^.  Direct  violence  in 
^^•hich  the  knee-pan  is  struck  or  impinges  against  an  object  is  a  less 
usual  source. 

In  deciding  the  origin  in  a  given  case  it  must  be  remembered  that 
quadriceps  contraction  may  produce  the  fracture  and  result  in  the  fall, 
and  tliat  the  latter  will  often  be  lookc<l  upon  as  the  cause,  when,  in 
reality,  it  is  the  effect. 

Anatomically  it  is  ver>'  difficult  to  fall  directly  on  the  knee-cap 
because  the  bending  knee  draws  the  patella  upward,  and  the  brunt  of 
the  weight  is  then  received  on  the  condyles  or  the  head  of  the  tibia. 

Sites  and  Varieties.— The  usual  break  Ls  complete  and  more  or  less 
transverse,  most  commonly  in  the  upper  half  of  the  bone;  this  is  es- 
pecially true  where  muscular  force  acts.    Comminuted,  multiple,  and 
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more  or  less  vertical  lines  of  breakage  are  more  often  due  to  direct 

violence. 

Separation  of  fragments  varies,  but  usually  they  are  apart  enou^ 
to  insert  a  finger-tip ;  the  extent  of  the  gap  depends  somewhat  upon  the 
initial  degree  of  injury,  and  it  may  sometimes  reach  3  inches  or  more. 
In  some  cases  there  is  splitting  and  more  or  less  incomplete  break- 
age. 

A  certain  amount  of  rotation  or  angulation  of  the  fragments  may 
also  occur,  especially  if  the  patient  tries  to  arise  unaided  or  otherwise 
further  flexes  the  knee  {Fig.  387). 

Symptoms. — DisabUUy  is  complete  and  instant  from  pain,  efFusion, 
and  distortion.    In  some  few  cases,  with  little  or  no  separation,  patients 

have  been  known  to  limp  short  dis- 
tances by  keeping  the  knee  per- 
fectly straight,  usually  by  walking 
backward.  Voluntary  extension  is 
lost. 

Deformity  is  seen  in  a  uniform 
swelling  of  the  joint  and  occasionally 
the  distorted  outline  of  the  bone  is 
apparent,  but  the  first  look  at  the 
swollen  joint  suggests  synovitis.  False 
motion,  irregularity  (depression  or 
notching),  and  crepitus  are  usually 
felt,  the  latter  especially  where  little 
separation  exists. 

Treatment. — First  aid  requires 
that  the  limb  be  kept  straight  and 
this  can  be  done  by  sand-bags  or  a  padded  posterior  splint.  An  ice- 
bag  or  lotions  over  the  front  of  the  joint  may  be  added.  Reduction 
is  difficult  until  the  pull  of  the  quadriceps  and  the  effusion  decrease; 
the  first  is  attained  by  full  extension,  the  second  by  ice-bags  or  lotions 
and  daily  elastic  bandaging  of  the  joint  from  below  up.  After  a  week 
or  ten  days  the  intra-articular  reaction  will  subside  under  these  meas- 
ures and  further  attention  is  then  (a)  non-operative  or  (6)  operative. 
(a)  Non-operative. — Here  the  plan  is  to  coapt  the  fragments,  and 
whatever  method  is  adopted,  a  posterior  molded  plaster-of-Paris,  wire, 
tin,  or  wooden  box  splint  is  applied  from  the  mid-thigh  to  the  ankle. 
For  the  coaptation,  zinc  oxid  adhesive  straps  are  criss-crossed  over  the 
fragments  in  figurc-of-8  fashion;  or  a  series  of  them  are  applied  and 
attached  to  the  margins  of  the  splint  or  to  the  limb.     They  must  not 
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Fifi.  387. — Bony  prominence  of 
the  knee-joint:  i,  Patella;  2,  condyles 
of  femur;  3,  tubercle  of  tibia;  4,  head 
of  fibula;  5,  head  of  tibia. 
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completely  encircle  the  joini  or  in  any  manner  obstruct  circulation. 
These  straps  may  he  renewed  if  necessary,  and  at  each  reapplication 
the  same  care  to  obtain  coaptation  must  be  employed.  Splintage  is 
used  four  or  six  weeks,  and  after  the  first  week  massage  will  be  of  great 
value  and  should  be  used  daily  where  possible.  After  this  period  the 
joint  is  encased  in  a  split  circular  or,  belter,  a  posterolateral  plaster-of- 
Paris  cast  and  walking  on  crutches  is  alloweil.  After  three  or  four 
weeks  the  cast  is  left  off  for  incrcasinj?  periods  daily,  strong  admoni- 
tjons  being  given  not  to  overbend  the  joint.  At  the  end  of  this  period 
an  elastic  bandage  or  leather  knee-cap  is  worn  and  ben(Jing  of  the  joint 
is  gradually  increased,  at  first  given  passively  at  the  end  of  massage, 
And  then  permitted  actively. 


Fig.  ^.— Fractore  of  the  p&tella  three  months  after  opcrBtls-c  coaptsiion  hy  kiuigaroo 
tendon  of  Uif  »oft  iKtrtn.     KkxJon  luul  ejclcnucin  fterttcl. 


Operative  Mcihods.-  Hooks  of  various  kinds  fUke  Malgaigne's, 
Levis',  and  Siimson's)  were  formerly  used  lo  coapl  the  fragments 
by  inserting  the  prongs  tlirough  the  skin  into  the  front  of  the  bone 
above  and  below  the  line  ul  breakage.  Pins  driven  transversely 
through  the  ligaments  or  %"ertically  into  the  fragments  to  anchor  and 
coapt  them  have  also  been  used.  These  foregoing  methods  are  prac- 
tically abandoned  now. 

Incision  directly  exijosing  the  fragments  for  suture  is  the  operative 
method  of  choice  where  and  when  all  aseptic  details  are  possible. 

Vertical  incision   fStimson's  method)   is  very  commonly  used. 
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After  the  bone  is  exposed  the  fragments  are  held  aside,  and  clots  and 
loose  fringes  are  remcved  and  hot  saline  solution  irrigates  the  joint. 
"A  stout  chromic  catgut  ligature  Ls  passed  through  the  lateral  expan- 
sion and  capsule  close  to  Llie  bune  on  each  side;  these  are  lied  while  the 
fragments  are  held  in  exact  apposition,  and  then  the  fibroperioftlcum 
and  other  superficial  layers  arc  adjusted  and  fastenetl  with  catgut" 
(Stimson).  No  drainage  is  uscfl.  A  posterior  splint  is  applied. 
and  the  patient  is  abed  with  the  limb  elevated  lor  a  week,  and 
then  the  silk  skin  sutures  are  removed  and  a  light  plastcr-oi- Paris 
cast  is  applied.  The  patient  is  then  allowed  on  crutches.  In  a  month 
the  cast  is  worn  only  in  the  daytime.     "Usually  by  the  end  u(  the 


Fig.  389. — Fracture  of  patella,  with  pmtopentive  brcakaKc  <rf  wire  Mitun'. 


third  montli,  often  earlier,  the  joint  can  be  flexed  at  least  90  degrees, 
and  the  patient  usually  discards  the  splint  entirely  before  that  time, 
since  he  is  lold  it  serves  only  as  a  protection  against  damage  by  a  fall" 
(Stimson)  (Fig.  388). 

Transverse  incision  methods  are  also  used  and  frequently  give  belter 
exposure. 

Semilunar  incisions,  convexity  upward,  arc  also  used. 

Bone  sultire  after  incision  is  not  much  practised  now;  kangaroo  or 
other  tendon  and  silver  or  bronze  wire  are  the  materials  most  often 
employed  (Fig.  389). 

Before  resorting  to  operation  it  is  usually  the  practice  to  wait  a 
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week  or  ten  days  for  articular  reaction  to  subside;  some  surgeons, 
howc%-cr,  operate  immediately. 

Operative  measures  bring  about  an  earlier  and  more  complete 
union,  but  suture  should  be  done  only  by  an  experienced  surgeon,  pref- 
erably in  liie  rugged  and  those  who  are  able  to  combat  surgical  inter- 
ference. Functionally  good  results  are  possible  without  it.  and  even 
under  the  best  conditions  there  Is  some  danger  of  sepsos  with  subsequent 
ankylosis,  or  perhaps  amputation  or  death. 

Early  massage  is  a  postoperative  necessity  and  is  not  to  be  post- 
poned beyond  ihe  time  the  skin  wound  unites.  Some  few  surgeons 
allow  patients  out  of  bed  after  ten  days  and  permit  walking  then  in  a 
cast,  with  bending  of  the  knee  after  a  few  weeks. 

Results.— FifiroMi  uuhn  is  the  rule;  it  may  be  so  close,  firm,  and 
tough  that  in  effect  it  is  bony,  but  true  osseous  repair  is  rare.  The 
fibrous  bridging  may  be  continuous  between  the  fragments,  or  gaps  in 
it  may  intervene,  and  frequently  motion  between  the  joined  segments 
is  quite  marked,  especially  laterally.  The  fibrous  bridge  may  be 
several  inches  wide  and  yet  permit  very  active  function;  it  is  not  un- 
commonly J  inch  or  more  wide. 

Joint  motion  is  associated  with  a  great  deal  of  stiffness,  swelling, 
and  pain  at  first,  especially  in  the  non-massaged  cases.  Much  of  this 
disappears  within  the  first  six  months,  especially  if  massage  and  increas- 
ing use  are  practised.  When  the  knee  can  be  bent  to  90  degrees  the 
functional  limit  of  usefulness  for  ordinary  purposes  is  attained;  the 
normal  extreme  flexion  angle  is  atxiut  125  degrees.  The  majority  of 
cases  within  a  year  have  serviceable  limbs. 

Rejracture  is  must  likely  within  the  fir^t  six  or  eight  weeks  after  the 
cast  is  removed,  and  it  is  practically  always  due  to  a  trip  or  fall.  The 
line  of  fracture  may  be  at  the  original  site  or  the  lower  fragment  may 
puU  away  the  edge  of  the  upper  at  a  new  place.  Union  generally 
re-occurs  promptly  and  operation  is  practically  never  needed  to  bring 
this  alK>ut. 

E.  M.  Comer,  of  London,^  states  that  the  patella  is  more  often  re- 
fraclured  than  any  other  bone,  and  that  in  the  operated  cases  69  per 
cent,  of  refraclures  occur  in  the  first  year  alter  the  injury.  Of  tlic 
unoperated  cases  86  per  cent,  of  refractures  occur  after  the  first  year. 

Fixation  of  Ihe  knee-cap  by  atlhcsions  to  the  condyloid  region  is 
rather  unusual. 

Disabilily  Period. — Total,  eight  to  sixteen  weeks;  partial,  four  to 
twelve  weeks. 

'  Amniili  of  Suftrry,  Kovcmljcr,  1910. 
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FRACTURE  OF  THE  USG 

This  includes  (a)  upper  end  of  the  tibia  or  fibula,  or  both;  ib)  frac- 
ture of  the  shaft  of  the  tibia  or  fibula  together  or  separately;  (c)  frac- 
ture dboDe  the  maUeoli  (supramalleolar);  {d)  malleolar  fracture;  (c) 
Pott's  fracture. 

Anatomy  and  Landmarks. — Tibia. — It  enters  into  the  formation 
of  the  knee-,  but  not  of  the  ankle-joint  (Fig.  390). 

Tuberosities,  especially  the  in- 
ner, are  often  visible  and  always 
palpable;  in  flexion  the  summit  of 
the  tibia  can  be  felt  and  is  a  good 
guide  to  the  joint  entrance. 

Tubercle  can  often  be  seen  and 
is  always  palpable;  the  patellar 
tendon  is  attached  to  it. 

Shaft  is  largely  visible  and 
wholly  palpable  almost  for  the  en- 
tire extent;  the  crest  and  anterior 
surface  are  especially  well  marked. 
Fibula.  —  It  enters  into  the 
formation  of  the  ankle,  but  not  of 
the  knee-joint: 

Head  is   visible  usually,    and 
always  can  be  felt  behind  and  be- 
low the  top  of  the  tibia;  it  bears  a 
relationship  like  the  head  of  the 
radius  to  the  ulna. 
Shaft  lies  well  behind  the  axis  of  the  tibia  and  is  embedded  in 
muscles  at  the  upper  part,  but  can  be  felt  below  the  middle,  and  then 
gradually  becomes  visible  below  this  level. 

Lower  End. — Malleoli:  The  internal  is  broader  and  thicker  than  the 
external,  and  its  lowest  tip  lies  ^  or  ^  inch  above  and  in  front  of  the 
lowest  end  of  the  fibula.  The  exlcrnal  is  more  pointed  and  the  ridge 
on  its  back  part  can  be  made  out;  on  its  front  there  is  often  an  irregu- 
larity. 

UPPER    END    FRACTtTRE 

This  may  involve  either  bone  separately  or  together;  in  the  former 
the  tibia  is  usually  affected  (Fig.  391). 

Causes. — Direct  violence  is  the  commonest  method,  usually  from 
a  blow  or  the  impact  of  a  falling  object.     Indirect  violence  is  a  less- 


Fig.  390. — Bony  landmarks  about  the 
knce-,andanklc-joints:  <i,PatelIai  ji.sum- 
mit  of  tibia;  c,  tubercle  of  tibia;  d,  head 
of  fibula;  e,  external  malleolus;  /,  internal 
malleolus. 
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likely  source,  as  from  a  heavy  fall  with  a  twisting  of  the  leg.  usually 
outward.  The  line  of  fracture  is  ordinarily  transverse  (Fifis.  392-394). 
Symptoms. — These  somewhat  rcsemlile  a  (iislocation  of  llie  knee, 
Oisability  is  instant  and  complete.  Deformity  k  seen  in  swelling  and 
perhaps  irregularity.    Mobility  and  crepitus  are  \'ariable;  local  pain 
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Fir.  jyi. — Comniim  site*  o(  (raLturc 
ti  the  libia  and  fibula:  d.  Anterior  view;  fr, 
poftcrior  view. 


I'il!-  .Vii- — ComminuLeJ  fracture  o(  (he 
upper  end  of  the  tibia  and  ^lUu  (tiilt: 
view). 


is  present  on  direct  or  lateral  pressure,  or  that  transmitted  through 
pounding  on  the  heel. 

Anesthesia  i&  genemlly  needed  for  diagnosis  and  x-ray  examina- 
tion may  be  requisite  for  corroboration. 

Treatment.  Rcducliott  is  effected  by  pressure  and  traction;  in 
some  cases  with  comminution  or  irregular  lines  of  breakage  open 
inci«on  may  rareiy  be  needed  (Fig.  395). 


Fig.  3<j6. — Sptint&gc  for  non-duplarcil  fmcturcs  ol  the  leg  or  paLeUs:  a.  Posterior 
nolded  pla»tcr-o(- Paris  "gultei"  splint;  b,  posterior  padded  wood  or  tin  splint;  t,  same 
as  pncoding,  with  viccriut  retnlurccnient  of  wood  oi  tin. 

In  all  forms  of  splintage  the  margins  of  the  knee  must  he  carefully 
padded,  especially  over  the  liirad  of  the  fibula,  to  prevent  peroneal 
presstirc,  which  causes  "foot-drop"  (Fig.  3gS). 

Results.— The  outcome  is  good  in  cases  capable  of  reduction;  in 
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others  some  permanent  stiffness  of  the  knee  is  likely.     The  outlook 
is  best  wKen  the  fibula  alone  Is  broken. 

Disability. — Total,  «x  to  twelve  weeks;  partial,  three  to  nine 
weeks. 

Epiphysis  Fsactuke 

The  shaft  of  the  tibia  joins  the  head  about  the  twenty-fifth  year, 
and  this  fonn  of  displacement  occurs  usually  before  the  sixteenth 
year.  This  is  among  the  rarest  of  all  epiphyseal  separations  and  there 
are  but  few  recorfJcH  cases. 

Causes,  Symptoms,  and  Treatment. — Direct  or  indirect  tiofence, 
especially  wrenching  or  twisting,  is  the  commonest  source  of  origin. 

Diagnosis  is  made  by  noting  swelling  and  perhaps  irregularity  and 
false  motion;  crepitus,  if  present,  is  of  the  sofi  varicly;  r-ray  or  in- 
cision is  the  determining  diagnostic  factor  ordinarily. 

5^m/agc  is  the  same  as  for  the  preceding;  operation  may  he  needed. 

Results  art-  goctd  in  the  rc<lucible  variety;  bad  in  the  compound  and 
irreducible  fynns. 

Tibial  toberclb  fracture 

This  is  rather  rare  and  occurs  usually  as  a  result  of  quadriceps  con- 
traction, hy  which  the  patellar  tendon  pulls  away  the  tubercle,  and  in 
this  respect  it  resembles  the  so-called  sprain-fractures.  Rarely  it  may 
be  avulsed  by  a  direct  blow  or  kick. 

Symptoms.  -TTic  knee  is  swollen  and  cannot  l>e  extended,  and  the 
avulbed  movable  bony  process  can  be  felt  in  an  abnormal  pusitlon.  and 
when  restored  it  will  crepitate. 

Treatment. — This  designs  to  hold  the  knob  of  bone  in  place  by  ad- 
hesivt^  straps  or  pads;  in  some  rases  suture  or  piiming  is  necessary. 
Later,  posterolateral  splints  are  used  to  hold  the  kni.-i;  straijfhl  for  a 
month  or  six  weeks. 

Results.— Even  though  replacement  is  not  wholly  perfect,  the  out- 
come is  excellent. 

Tibial  Spine  Fracture 

This  is  an  exceedingly  rare  injury  and  x-ray  {liagnosls  alone  is 
determinative  in  excluding  sprains,  ruptured  ligaments,  displaced 
cartilage,  or  dislocations,  as  the  symptoms  closely  resemble  all  of  these. 

Treatment.^This  is  by  splintage  with  the  knee  straight. 


SHAFT  FRACTURES 

Broken  legs  are  very  common,  and  in  my  scries  there  were  467 
cases,  a  percentage  of  8.3;  97  of  these  involved  the  Libia  and  56  the 
hhula  alone. 
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Dispiacemenl  varies;  if  the  Molcnce  is  not  forcible  and  if  the  patient 
falls  out  of  the  way  of  it  as  soon  as  it  is  received,  then  the  fracture  lines 
will  tend  to  stay  together;  if  the  violence  coniinues  to  act  after  the 
fracture  ocairs,  or  if  initially  it  has  been  great,  then  separation  and 
displacement  will  be  greater  and  the  tibia  may  be  forced  through  the 


FI;.  40t. — Multiple  fmciurc  of  the  fibula  and  fracture  of  the  inUrrutl  malteolus. 
This  patient  also  received  a  (ntclurc-ilUlCK-ation  <jf  Uic  -'*pinc  in  tlic  same  acddtnl.  (See 
Figs.  <70,  47 1. J 


skin,  resulting  in  a  compound  (open)  break.  Compounding  of  the 
fibula  is  quite  uncommon  (Figs.  399,  400).  Overlapping  of  fragments 
may  amount  to  several  inches;  the  lower  fragments  are  in  front  gener- 
ally and  often  almost  penetrate  the  skin  because  the  tibia  is  normally 
so  subcutaneous.  When  one  bone  alone  is  broken,  especially  the 
fibula,  displacement  is  not  generally  marked,  as  the  unbroken  bone 
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splints  the  other  (Fig.  401).  Violence  great  enough  to  break  or  dis- 
place the  tibia  is  usually  sufficient  to  break  the  fibula  also,  not.ibly  if 
indirect  force  is  the  causative  factor.  Fracture  of  the  lim-er  third  of 
the  tibia  (oblique  or  spiral)  is  very  often  associated  with  fracture  of 
the  upper  third  of  the  fibula. 

Incomplete  or  jireatslick  forms  are  rather  rare  and  always  occur 
before  the  sixteenth  year  (Figs.  402.  403). 


Figs.  401,  403. — Cireenslkk,  iiKqmpleLc,  or  bending  lni.-tuiT  of  tibia. 


Compound  (open)  fomis  arc  notably  common  because  the  tibia  is 
so  dose  to  the  surface  (Figs.  404-406). 

Symptoms. ^ — Disability  is  instant  and  complete  when  both  bones 
are  involved;  in  some  few  cases  of  unscparated  tibia  or  fibula  fracture, 
weight  bearing  has  been  possible  for  a  short  time.  Deformity  shows 
as  distortion  or  angulation  of  the  twisted  or  dangling  leg;  later,  swell- 
ing, ecchymosis,  and  blebs  appear.  False  motion,  local  pain,  crepitus, 
and  irregularity  are  present.  Measurement  from  the  luf»erclc  or  inner 
tuberosity  uf  the  tibia  to  the  inner  malleolus  demonstrates  the  short- 
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£ning.  In  cases  with  m:irked  displacement  the  diagnosis  has  already 
been  made  by  the  patient  or  others,  and  at  all  events  is  usually  apparent 
when  first  inspected  by  the  physician.  In  undisplaced  cases  diagnosis 
rests  upon  finding  irregularity  in  the  crest  or  border  of  the  tibia,  and  in 


F%.  404. — CompitunH  mrnminutcil  mullt[il<r  Tnirturt  df  tibia  and  libulii.  OriKinal 
condition  (anlc(^lpost^^^or.^mi  lateral  views),  [hiB  patiem  was  in  a  collision  bctwcrn  i.nrs- 
and  for  a  time  wu  in  dani;vr  o(  amputation.  Several  sequeslra  o(  necrcMd  bone  were 
removed. 

this  same  region  local  pain  will  be  elicited  upon  direct  pressure  or  that 
produced  by  pounding  the  heel  or  pushing  Uk-  shafts  or  malleoli  toward 
each  other. 

Mobility  and  crepitus  are  demonstrated  by  firm  grasps  of  the 
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limb,  one  whole  hand  being  above  and  the  other  below  the  sus- 
pected site,  a  rucking  or  btcru.!  motion  bt-:;!  bringing  it  uuL.  Mai- 
alignment  is  suggested  whi-n  the  anterior  spine,  mid-patella,  tubercle 
o£  tibia,  mid-inlcrmalleolar  line,  and  the  space  between  great  and 
adjacent  toe  are  not  in  the  same  straight  line.  If  the  tibula  alone 
is  broken,  diagnosis  is  often  determined  by  the  one  sign  of  "point"  or 


Fig.  405. — Compound  comminuted  i^ulliplc  frtclure  of  tibu  and  fibuU.    A  later  stage, 

after  [Mrtiiil  mlurtion. 


local  pain,  with  perhaps  the  later  appearance  of  ecchymosis.  Measure- 
ment must  have  in  mind  the  normal  variants  in  length,  and  this  may 
amoimt  to  }  inch  or  more;  confusion  is  most  likely  in  bow-legged, 
knock-kneed,  or  otherwise  asjTnmctric  patients. 

Treatment. — Immediate  care  during  transport  to  bed  demands  that 
the  leg  shouli]  be  kept  absolutely  straight  and  quiet,  preferably  vith 
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(see  Hgs.  107.  .^0^)  ^^nd  the  elevation  continued.  Lotions  (like  saline, 
boric,  or  lead-and -opium  sululiunb)  suincttines  aid  in  Uie  absorption  of 
effusion.    Ice-bags  must  be  used  cautiously  if  at  all. 

Reduction  should  be  made  at  once  where  practicable,  and  this  is 
accomptLshed  usually  by  traction  on  the  foot,  with  the  knee  steadied. 
In  some  cases  this  can  best  be  done  by  causing  a  sharp  angulation  of 
the  fragments  backward  until  they  interlock,  and  in  this  position 
traction  and  extension  is  then  made.  If  there  is  much  displacement 
anesthesia  is  advisable,  and  the  patient  can  be  allowed  to  "come  out" 
before  the  splint  is  applied. 

In  some  cases  operative  reduction  is  necessary,  and  then  the  wound 
is  made  to  the  outer  side  of  the  tibial  crest  where  the  tissues  arc  least 
subcutaneous.  Preliminary  weight  traction  on  the  foot  for  twenty- 
four  hours  or  more  is  a  valuable  aid  to  easier  setting. 

Spliniage.—{z)  hf aided  piaster  of  Paris,  [xwterolaterally,  with  the 
leg  perfectly  straight,  can  be  used  even  where  swelling  and  bleb* 
are  marked.  This  splint  reaches  from  the  toes  to  the  upper  third  of 
the  thigh.  The  whole  limb  should  be  prc\'iousIy  shaved  and  washed 
with  alcohol  and  then  dried  and  powdered.  Blebs  are  painted  with 
iodin  and  opened  aseptically.  and  if  large,  a  layer  of  sterile  gauze 
covers  them;  othem'ise  dusting  with  powdered  bismutli  or  boric 
acid  is  sufficient.  They  often  retard  a  smooth  recovery  and  may  cause 
troublesome  infection  or  eczema  if  unwatched.  (2)  Circular  plaster- 
oJ-Paris  cast  is  safe  only  when  swelling  is  not  marked:  it  is  applied 
over  the  same  area  as  the  foregoing,  and  is  safer  and  just  as  efficient  if 
split  down  the  middle  before  it  hardens,  allowing  a  gap  to  the  skin  of 
i  inch  or  more.  (3)  Suspension  splint!,,  like  the  Hodgen  or  modttica- 
tions.  (4)  Wire  frame  splints,  like  the  Cabot  or  mcxlirications.  (5) 
TraetioH  by  adhesive  plaster  or  wdghts,  with  some  posterolateral  splint- 
age. 

Whatever  form  is  used,  care  must  be  taken  to  keep  pressure  off 
the  head  of  the  fibula,  malleoli,  and  heel,  and  this  last  can  be  done  by 
pads  placed  above  the  lendo  .Achilles  or  by  a  strap  of  adhesive  running 
over  the  tendon  and  along  the  sole  to  the  edge  of  the  splint,  or  by  the 
other  plans  shown  in  Kig.  407.  Undue  pressure  over  the  head  of  the 
fibula  may  produce  peroneal  palsy  and  resultant  foot-drop.  Every 
effort  is  to  be  made  to  correct  shortening;  but  a  slight  amount  of 
lateral  displacement  will  cause  no  serious  trouble  if  overlapping  is 
remedied.  Splints  arc  replaced  when  loose,  and  they  are  u.'wd  until 
the  bones  are  lirmly  knit,  a  [Mrriod  of  live  to  eight  weeks  as  a  rule. 
Massage  materially  aids  after  the  tirst  few  days;  pas^vc  motion  of  the 
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ankle  can  bo  given  in  three  weeks  and  of  the  knee  a  week  later.  After 
the  first  few  days,  swelling  permitting,  the  patient  can  be  allowed  out 
of  bed  with  the  leg  on  a  chair;  in  a  week  it  can  be  allowed  to  rest  on 
the  floor;  in  two  or  three  weeks  going  about  on  crutches  is  allowed. 
The  luwer  leg  and  fuut  will  swell  and  become  blue  and  perhaps  cold  or 
painful  at  first,  but  later  this  disappears. 

After  the  heavy  splint  is  removed,  a  lighter  and  shorter  support  can 
be  used  a  week  or  two.    After  two  months,  assuming  that  no  local  pain 


/:-= 


i  h.^ 


Ml?.  407- — Methods  of  keeping  |>r«6uic  off  the  heel:  a,  Foldcci  comprr^s-cs;  b, 
"dvuiihnut"  or  rins  it  game  and  cottODi  c,  cotlon  paddlnj;;  d.  adbtsivc  fiuienod  to 
end  of  .splint. 

persists  on  increasing  usage,  weight  is  bom  and  walking  permitted* 
the  leg  being  bandaged. 

In  compound  (open)  cases  the  use  of  molded  or  circular  plaster 
splints,  reinforced  by  a  bent  iron  bar  or  with  a  window,  are  convenient 
for  dressings,  preliminary  iodin  sterilization  having  been  accomplished. 

Operation  seeks  to  bring  abcjut  coaptation  by  suture,  pinning,  or 
plating;  neither  of  These  act  uniformly  well  because  the  main  bone  is 
so  poorly  covered  by  soft  parts;  hence  the  incision  is  planned  a.s  much 


Fix.  40S- — Cose  of  H.  S..  aged  axLy-two.  Compound  commioutcd  fracture  of  tibii 
ud  fibula.  shoirtDs  cnd-rault.  An  sutoRcnous  bone-grah  wu  inwrtod  Tor  non-unicm; 
x-ay  defurmily  apparently  U  great;  clinically  the  teg  b  straight,  vcr>'  little  kiiorter.  ukI 
runcttonally  ncariy  perfect. 


Rcjracturc  through  the  origmal  line  b  commonest  within  the  first 
few  weeks,  and  is  usually  due  to  a  tiip  or  fall ;  in  such  cases  reunion  is 
generally  prompt  and  about  one-half  the  time  is  required  to  unite  the 
new  break  than  was  originally  necessary  (Scudder). 
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De/ormily  may  be  e\'ident  by  ma  I -alignment,  such  as  boicing 
(anteroposterior  or  laleml)  or  ovtrridhig  -niith  shorUnin^.  All  of  these 
may  be  considerable  without  impiiiring  the  ullimalc  strength  or  useful- 
ness of  the  limb;  shortening  even  of  several  inches  can  be  sometimes 
compensated  for  without  limp  or  gait 
defects. 

Fracture  of  the  fibula  alone  causes 
no  shortening  and  is  rarely  of  serious 
import. 

Swelling,  cyanosis,  and  other  circu- 
latory impairment  always  occur  to 
some  extent;  much  of  this  disappears 
After  a  few  months  of  use  and  ulti- 
mately ceases  to  cause  trouble  ur 
notice. 

Sti^ncsx  of  the  knee  and  ankle  is 
■quite  marked  at  tirst,  especially  in 
the  latter  joint.  A  great  deal  of  it 
ma^  he  prevented  b>'  early  massage 
and  passive  motion;  later,  active  use 
and  sjwcial  efforts  to  Umber  up  these 
joints  are  rewarded  by  increasing  free- 
dom of  action  and  -virtual  return  of 
complete  function.  Tendo  Achilles 
contraction  is  largely  prcveiite<l  if  the 
ankle  is  overflexcd  when  splinted. 

Callus  is  most  marked  where  per- 
fect coaptation  has  not  occurred,  and 
it  may  be  visibly  large,  irregular,  and  tender;  later  it  decreases  and 
becomes  smoother  and  painless. 

In  my  experience  fractures  4  lo  6  inches  above  the  ankle  arc  most 
troublesome,  as  tliey  are  difbcult  to  reduce  or  retain  and  often  fail  to 
unite.     Frequently  also  they  are  compounded. 

Disability  Period.— ToXsA,  eight  to  sixteen  weeks;  partial,  four  to 
twelve  weeks. 


Fir.  40Q,^Bonr-nraft  (or   ununited 
fmrturr  o{  (he  ttbiii. 


S1TPRAMALLE0LAR  FRACTURB 

In  these  rather  uncommon  forms  the  line  of  fracture  is  above  the 
base  of  the  malleoli,  and.  roughly  speaking,  involves  the  shaft  within  a 
few  inches  of  its  lowest  limits.  The  joint  is  usually  entered  by  3 
splinter,  with  more  or  less  associated  comminution  or  separation  of 
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fragments.    The  tibia  and  fibula  may  be  affected  together  or  sepa- 
rately (Fig.  410). 

Causes. — Indirect  violatcCf  as  a  fall  on  the  foot  with  or  without 
lateral  wrenching,  is  the  usual  source.   Direct  violence  less  often  is  cai 
tive.  as  from  a  run-over  accident  or  violent  blows. 

Symptoms. — Associated  with  disafiiiity  is  dejormUy  from  swell- 
ing of  the  distorted  ankle  and  foot,  local  pain,  and  perhaps  crepUus 
and  excessive  mobility,  especially  laterally.  There  is  a  change  in  the 
appearance  and  level  of  the  malleoli  and  irregularity  may  be  felt. 


Fti(.4,ia—FmctuiCtff  tibia aiMlbbuU.     N"le  n-iti  ;!'.-p.;t.r.i-Ji  uiid  approach  toagfwnstJcl 

vuitxy. 


Treatment. — This  comprises  reduction  under  anesthesia,  and 
splintage  with  the  foot  in  a  right-angled  inverted  position,  as  in  Pott's 
fracture. 

EPIPHYSIS  FRACTURE 

Displacement  of  the  lower  end  of  the  tibia  from  the  shaft  is  nearly 
three  times  commoner  than  involvement  at  the  upper  end  of  the  same 
bone;  despite  this,  it  is  among  the  rarest  of  all  ankle  injuries.  Union 
with  the  diaphysis occurs  about  the  twenty-fourth  year,  but  most  sep- 
arations occur  before  the  lifleenth  year. 

Causes  are  those  associated  with  a  twist  of  the  foot,  with  or  with- 
out the  added  violence  of  a  fall. 

Symptoms.-  These  are  like  supramalleolar  forms  except  that  dis- 
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placement  is  less  marked.     Dislocation  or  "severe  sprain"  is  usually 
diagnosed,  and  j-ray  examination  Ls  often  the  final  determining  factor. 
Treatment  is  like  Uiat  given  the  following. 

POTTS  FRACTORE 

This  exceedingly  common  "fracture  of  the  ankle"  occurred  393 
times  in  my  list  of  cases,  a  percentage  of  8.8. 

It  receives  its  name  followinR  the  description  given  in  the  Chirur- 
gjcal  Works  of  Percival  Pott.  1779  edition  (Cotton).  Originally  Pott 
described  a  fracture  above  the  external  malleolus,  a  rupture  of  the 
internal  lateral  ligament,  and  an  outward  dislocation  of  the  fool. 

l-ately  there  has  been  a  tendency  to  group  all  ankle  fractures  as 
'"Pott's"  or  "modified  Pott's."  and  for  practical  purposes  this  is  not 
inadvisable  (Fig.  411).    The  definition  and  classification  given  by 
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F»g,  411, — Bony  landmarks  about  ihe  ankle  and  Uinu?:  i,  Front  view;  a,  Astniic^us 
outer  upfxrr  edge;  A.^sLragalus  outer  side  uf  hrnd;r. fifth  inetalanu1head:d. internal  mal- 
Itttlu*  lip;  cwaphuiil  lubertlc.  i,  I^u-ral  view  (inicmalj:  u.  lotenial  malleolus;  *. 
BCAphoid  lubcnrle.  j,  Lateral  view  (external):  a.  Fifth  metatanuil  head;  A.  jwrroneal 
tubercle. 

Stimson  is  regarded  by  me  as  most  satisfactory  clinically  and  patho- 
logically, and  he  describes  the  injury  as  one  in  which  the  following 
lesions  exiit  as  a  result  of  (1)  eversum  or  (2)  abdtution  of  the  foot 
(Fig.  412). 

(i)  Evcrsion. — The  main  force  is  exerted  through  the  internal 
lateral  ligament,  resulting  in  the  combination  of  (u)  fracture  of  the 
internal  malleolus  squarely  off  its  base;  (b)  rupture  of  the  tjbiofibula 
ligament;  (c)  fracture  of  the  fibula  just  above  the  malleolus.  This 
may  rarely  be  m<Klified  by  an  avulsion  or  chipping  of  the  tibia  along 
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Ihe  line  of  the  libiofibula  ligament  attachment,  the  ligament  remain- 
ing intact. 

(a)  Abduci'wH.  -The  front  of  the  foot  makes  the  principal  move- 
ment, resulting  in  the  combination  of  (a)  Fracture,  oblique  or  marginal, 
of  the  anterior  portion  of  the  internal  malleolus;  or  oftcncr,  rupture  of 
the  anterior  part  of  the  Internal  lateral  ligament;  (&)  rupture  of  the 
tibiofibular  ligament;  ic)  fracture  of  the  fibula  3  or  4  inches  above  its 
lip.  If  the  force  fails  to  continue  long  enough,  the  fibula  may  not 
break. 

Causes.— /Hi/(>ff/  violemc  is  the  cause,  usually  from  "turning  (wi  the 
ankle,"  so  that  it  and  the  foot  arc  twisted  outward  and  the  weight  of 
the  body  is  thrown  on  the  region  of  the  internal  lateral  ligament  or 
front  of  the  foot.     Direct  Ttolcnce  is  an  improbable  source  of  origin. 


1 


/cKcr, 


Fif:.  ill. — Pott's  fracture  shnn-ing  lines  >if  breakage  with  Oie  typi^l  ahduftun  de- 
formity: J,  FihuU  broken  obliqudy;  lower  inner  and  outer  artkulsr  end  o(  tibia  broken, 
but  unMparalcd;  intenTticuUi  mortise  sliKbtly  aflecied;  b.  fibuU  broken  tiaosvcndT: 
tip  of  internal  malleolus  broken  and  separated;  intcmrticular  tnorllH  itrcatly  affocicd. 

Varieties  and  Sites. — As  previously  stated,  these  vary;  but  the 
chief  element,  in  addition  to  the  fibular  fracture,  is  the  separation  of 
the  tibiofibular  ligament,  which  permits  the  widening  at  the  mortise 
between  the  malleoli  and  the  astragalus  and  the  consequent  outward 
and  backward  displacement  of  the  entire  f(M>t.  The  outivard  displace- 
ment is  generally  slight  in  extent;  but  the  back'^ard  distortion  may 
amount  to  the  entire  width  of  the  astragalus.  The  internal  malleolus 
may  sometimes  be  rotated  and  become  so  subcutaneous  that  com- 
poimd  (open)  fracture  results. 

Cotton  describes'  a  variant  of  ankle  fracture  thus:  "...  back- 
ward dislocation  with  the  splitting  away  of  a  wed^e,  targe  or  small, /rtnm 

^  Jour.  Ataef.  Med.  Asfcc..  Jan.  15,  1915, 
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strated  by  placing  the  heel  in  the  palm,  vith  the  other  hand  on  the 
lower  leg,  and  pushing  unt-  hand  against  the  other.  Crepitus  may  some- 
times exist.  Local  pain  ist>-pically  present  over  three  areas;  (i)  Tibio- 
fibular Ugament  region;  (3)  base  or  front  border  of  the  internal  mal- 
leolus; (3)  base  of  or  a  little  above  the  external  malleolus  (Stimson). 

Svvlling  and  ecchynwsis  of  the  ankle  and  lower  leg  are  prompt  and 
extreme;  blebs  are  less  common  than  in  fractures  higher  up. 

Treatment. — First  aid  demands  the  same  care  as  in  a  broken  leg,  so 
that  compounding  or  pressure  may  be  prevented  and  swelling  con- 
trolled. 

Rediiclion  is  the  key  to  success,  and  unless  it  is  complete,  perfect 
function  is  unattainable;  in  this  respect  and  in  many  others  this 
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T^.  415. — Sup»  In  the  rctluclion  of  PdU>  fracture.     Incroudiii;  the  ilrltrmtty  l>>  |>u«lurx 
the  font  onheortt  and  hacJhoard. 

injury  resembles,  and  for  all  practical  purposes  may  be  regarded  as.  the 
"downstairs"  form  of  Colles'  fracture.  Anesthesia  is  of  the  greatest 
value;  if  it  is  refused  or  inadvisable,  some  muscular  rela.xatJon  will  re- 
sult if  (i)  traction  is  made  on  the  ankle  for  some  time,  cither  by  a  form  of 
extension  with  the  leg  straight,  or  by  dangling  the  iKnt  leg  over  a  table 
and  hanging  a  weight  on  the  foot;  (2)  plunging  the  fixit  and  lower  leg 
into  a  jxiil  of  pounded  ice  and  salt,  thus  attaining  local  freezing;  (3) 
injecting  novocain  (}  per  cent.)  about  the  fracture  site:  (4)  pressing 
upon  the  popliteal  or  femoral  artery  until  "pins  and  needles"  arc  fell 
in  the  foot. 

Reduction  is  by  pnxnipuhuion,  so  ntsde  a.<t  to  correct  the  backward 
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backward  displacement,  and  it  is  overcorrected  into  an  inward  and 
jQrwcrd  position. 

»  When  setting  has  been  successfully  accompiished  we  are  aware  of 
it  by  (i)  relief  of  deformity;  (2)  return  of  the  malleoli  to  their  normal 
levels;  (3)  crepitus  is  elicilable;  (4)  the  Itg  axis  is  straight,  so  that  the 
middle  of  the  patella,  the  tibial  tubercle,  and  the  interspace  of  the 
great  and  fourth  toes  are  in  the  same  line;  (5)  a  positicHi  of  right- 
angled  flexion  ran  lie  maintained  without  undue  force  and  by  the  push 
of  the  surgeon's  index -linger^  Jones'  test. 

Splints. — These  are  applied  with  the  foot  held  as  sharply  inverted 
and  flexed  as  possible.  This  position  is  maintained  by  an  assistant 
who  holds  the  toes  and  ball  of  the  foot  in  his  clenche*!  hand;  or  also  by 


Fi«.  4'3- — Ski>s  in  li 


'  f  iVll's  ftiutun.'.    Jones'  Icsl  of  reducUun — If  one 
!iii    lilt:  tornxtion,  ihen  reduction  is  adequate. 


tying  a  bandage  or  string  about  the  great  toe  and  making  the  patient 
pull  upon  it. 

Kinds  of  Splints. — (i)  Molded  plaster  of  Paris:  This  is  the 
"Stinison  splint"  and  it  is  posterolateral  in  type.  For  the  posterior 
piece,  eight  to  twelve  layers  of  a  6-inch  plaster -of -Paris  bandage  are 
folded  lengthwise  on  sheet  lint  or  wadding  long  enough  to  reach  from 
the  toes  along  the  sole  and  over  the  heel  and  calf  to  the  bond  of  the 
knee.  The  lateral  piece  begins  just  in  front  of  the  external  malleolus, 
passes  over  the  instep  to  the  inner  side  and  then  under  the  sole,  and 
up  the  outer  side  of  leg  as  high  as  the  other  .section  of  the  splint.  A 
bandage  is  then  applied,  snugly  encircling  the  splint  andleg,and  the  foot 
is  held  in  position  by  an  assistant,  a  sand-bag,  or  a  tajie  around  the  loe, 


and  the  splin(  allowed  to  harden.  Then  the  bandage  is  removed  and 
spiml  straps  of  adhtrsivc  (or  tape  ties)  hold  the  splint  in  place.  The 
lateral  splint  may  be  used  on  the  inner  side  in  some  cases.  (2)  f>upuy- 
tren^s  or  intcrtiai  laierat  splijil  (Fig.  419).  (3)  Circtdor  plaster  of 
Paris:  This  is  often  dangerous  because  it  hides  the  pari  and  fails  to 
give  early  warning  of  pressure;  if  it  is  used  at  all,  it  must  be  widely  split 
to  prevent  pressure  or  tourniquet  action. 

After  a  week  the  patient  may  be  allowed  on  crutches.  Massage 
can  be  given  from  the  first  if  a  molded  or  similar  removable  splint  is 
used.  After  two  or  three  weeks,  the  lateral  segment  of  a  molded  splint 
can  be  removed  for  cautious  passive  motion,  and  a  week  later  some 
active  bending  Ls  permissible.  No  weight  is  bom  for  six  or  eight  weeks. 
The  lateral  portion  of  Ihc  splint  may  then  be  discardetl  and  the  rest 
is  removed  in  a  week.  Adhesive  piaster  straps  placed  about  tlie  sole 
to  hold  the  foot  inverted,  a  flal-foot  insole  (in  each  shoe),  or,  better,  a 
strip  of  leather  ^  inch  thick  along  the  inner  i^idc  of  shoe  are  useful 


Fig.  4]g. — OupuytrenV  splint  for  Pott's  fraclurc. 

whcn  the  patient  first  begins  to  walk.  Operation  for  reduction  is  ver\- 
rarely  needed ;  in  compound  (open)  ca.ses  it  may  be  e.vpedient  sometimes 
to  enlarge  the  original  wound  to  bring  about  better  alignment.  Some- 
times nailing  or  plating  of  the  fragments  may  be  warranted. 

Results. —  Union  is  firm  usually  in  four  to  st,\  weeks.  Non-union 
in  this  or  any  other  fracture  near  a  joint  ("except  tTie  hip)  is  exceedingly 
rare.  Sdjfness  and  yueiling  of  the  ankle  are  always  present,  but  are 
less  in  we!I-rc<luccd  and  early  massaged  cases,  A  good  deal  of  this 
disappears  and  much  improvement  is  afforded  by  active  use.  forced 
bending,  and  other  "limbering  up"  methods. 

In  badly  set  cases,  permanent  slifTness  to  some  degree  is  not  un- 
common; in  the  aged,  rheumaiic.  and  alcoholic  the  same  is  also  true. 

Deformity  in  the  form  of  a  flat,  everted,  or  twisted  foot  is  dependent 
greatly  upon  the  success  of  setting.  Moderate  degrees  due  to  length- 
ening of  the  internal  lateral  ligament  are  generally  recovered  from  by 
the  aid  of  proper  insoles,  arches,  or  shoes;  extreme  or  ancient  forms  arc 
likely  to  be  permanent,  with  more  or  less  limp  and  gait  awkwardness, 
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due  to  carrjing  the  weight  on  the  inner  margin  and  not  on  the  center 
of  the  joint. 

"Modified  I'ott's"  cases  require  no  special  mention  inasmuch  as 
their  importance  is  more  academic  than  practical. 

Unreduced  or  deformity  cases  are  often  markedl>'  Ijcnefited  by  an 
operation  which  exposes  the  fracture  sites  by  lateral  incisions;  then  the 
fragments  are  chiseled  free  and  proper  reduction  is  effected,  and  the 
wounds  closeti  and  an  enveloping  plaster  cast  applied  for  four  to  six 
weeks;  in  elTect,  ihib  means  rcfracturing  the  bones. 

DisabilUy  /'mdrf. —Total,  six  to  twelve  weeks;  partial,  three  to 
nine  weeks. 

HALLEOLDS  FRACTURES 

These  are  the  next  in  frequency  to  Pott's  fractures.  The  external 
malleolus  is  more  commonly  broken  alone,  but  both  may  suffer  at 
the  same  time  (Fig.  420), 


Fijc,  4)0. — I'nutun'  ill  1m-<-  nf  exlcriml  ami  internal  niKllenlua  fanter[i)KMtrrk>r  aad 
lateral  %*icw»).  Tn-itintn l  imliutwi:  I'lMtcruIatcnl  or  circular  plaslcr-*jl-I'aris  splinu, 
lout  inverted  and  tlcsrd. 

Causes. — The  usual  source  is  falling  or  tripping,  producing  inver- 
sion of  the  foot,  so  that  the  strain  comes  against  the  external  lateral 


SPECIAL   FRACTURES 


407 


ligament  which  (i)  avulses  the  exterttal  malUolus,  or  the  latter  is  bruki^n 
by  pressure  of  the  astragalus,  (j)  H  the  violence  continues,  the  tip 
of  the  internal  malleolus  is  broken  by  astragalus  pres&ure.  (3)  When 
carried  further  a  larger  section  of  the  inUrnal  malleolus  breaks  (Stim- 
aon). 

Symptoms. — Many  of  these  cases  are  regarded  as  sprains  or  rup- 
tured lateral  ligaments.  Disability  may  not  be  instant  or  complete, 
and  walking  may  be  possible  for  a  time,  especially  in  forms  (i)  and  (2). 
Deformity  shows  by  swelling  and  perhaps  some  visible  change  in  the 
malleolus  level  or  outline.     Crefntus,  mobility,  and  heal  pain  exist. 

Treatment. — This  depends  very  largely  upon  the  extent  of  the  dam- 
age and  the  amount  of  displacement.  In  the  more  extensive  form  (3) 
the  same  care  is  given  as  in  Pott's  fracture.  In  fracture  of  a  single 
malleolus,  or  of  both  with  Utile  or  no  ligamentous  involvement  or 
displacement,  a  light  molded  plaster-of- Paris  cast  for  a  few  weeks  is  all 
that  is  necflivl.  Later,  adhesive  strapping  or  an  anklet  may  be  used. 
Early  massage  is  extremely  useful. 

Results. — These  are  excellent  in  the  usual  form;  in  complicated 
forms  the  outcome  resembles  Pott's  fracture. 

Disability  Period. — Total,  four  to  eight  weeks;  partial,  two  to  s.ix 
weeks. 

ARnCULAR  FRACTURES   OF    LOWER  END  OF  T3IA 
These  may  involve  the  front  or  back  of  the  bone,  hut  are  too  rare 
to  ncetl  comment,  especially  as  they  are  usually  a'-ray  variants  of 
Pott's  fracture. 


FIBULA  LOWER   EPIPHYSIS  FRACTURE 
This  is  exceedingly  rare  alone  and  generally  is  an  associate  of  com- 
pound (open*!  fracture  or  dislocation  in  children  fifteen  years  old  or 
less. 

SUMMARY   OF   FRACTURES   OF   THE   LEG 

Upper  end  rarely  involved. 

5A<j/'l.— Fracture  generally  affects  the  middle  or  lower  third  of 
both  bones.  Kven  with  considerable  mal-alignment  and  shortening, 
an  eventual  goiMl  functional  outcome  may  be  reasonably  promised. 
Compound  (open)  fracture  is  probably  more  common  here  than  in  any 
other  part  of  the  body,  the  skull  excepted. 

Louder  End.-  Any  disabling  injury  to  the  ankU  as-sociated  with 
much  swelling  or  distortion  should  be  regarded  as  a  fracture  until 
proved  otherwise.    Pott's  fracture  is  the  common  break  of  this  region; 
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next  commonesl  is  fracture  of  the  external  malleolus.  Dislocation 
should  be  ihe  last  and  Pott's  fracture  (tj'pical  or  atypical)  the  tJrst 
thought  iu  severe  ankle  injuries. 

Reduction  is  the  essence  of  treatment,  and  molded  splints,  early 
massage,  and  motion  are  next  in  importance.  A  stiff  ankle  may  mean 
some  gait  defect,  but  not  necessarily  disability. 

FRACTURE  OF  THE  FOOT 

Tarsus  jraclure  is  usually  of  the  iustragalus.  os  calcis  (calcaneum), 
or  navicular  (scaphoid) ;  tlic  other  bones  arc  rarely  broken  separately 
(Figs.  421-423)- 
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Fig.  411.— Boaes  of  tlic  foot. 

ASTRAGALUS  FRACTTJRE 

Causes-^Usually  a  heavy  fall  on  the  foot,  as  from  a  height; 
often  a  lateral  rrushinji  or  twisting  is  responsible. 

Varieties  and  Sites.  The  neck  or  body  of  the  bone  are  involved 
separately  or  together;  the  neck  is,  oflenest  broken.  The  line  of  frac- 
ture varies,  and  the  fragmenLs  may  be  extensively  comminuted. 

Symptoms. —  Disability  is  extreme  and  immediate  and  tlie  patient 
cannot  walk  unaided.    Sweiiittg  and  distoriiott  of  the  ankle  may  be 
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peat  enough  lo  mask  all  other  signs;  occasionally /a^a/  pam,  mobility, 
and  crepitus  give  clews.  The  a:-ray  diagnosis  is  dele rniina live  in 
nearly  all  cases;  these  plates  must  be  inlerprcled  carefully  inasmuch 
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Fig.  4i>. — Fra<'tUK  lines  in  banK^  of  fuol:  a,  Os  cali:'i%  (cult's ncum) ;  b,  a&tnigilu»  (Ulus); 
f,  plantar  surfair  showing  normal  borus. 

as  there  is  normally  in  many  persons  the  confusing  so-called  "os  Iri- 
gonum"  on  the  posterolateral  aspect  of  the  bone,  and  it  may  exist  as  a 
detached  or  knobbed  prominence  (Keen's  "Surger}'"). 


acs:^^^^^^ 


f^B-  4J3— Bones  of  lool  and  their  synovial  pourhcs:  a,  TibJa — u%  calca.;  b. os  rai- 
ds— ostraicalus:  t,  <x  cukis — cubuid:  rf.  cuboid — mcUtanaU;  «.  astragalus — intemnl 
cuneiform;  /,  inlcmol  citncilonn — mctatanuiU. 


Treatment.  Rafuciwn  in  the  non-  or  little  displaced  cases  is  easily 
made  by  bending  the  ankle  to  a  right  angle;  in  compound  fopcn)  or 
badly  displaced  fractures  excision  may  be  needed.  Splintage  is  by 
plaster  of  Paris  with  the  wcU-paddcd  foot  and  ankle  at  a  right  angle 
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and  in  the  axis  o(  the  leg.    Operation  for  removal  of  irreducible  frag-' 
ments  is  the  best  treatment  for  (a)  many  compound  (open)  cases, 
especially  if  infection  is  likely;  (b)  when  replacement  cannot  be  main- 
tained, especially  in  neck  fracture;  (c)  in  comminuted  cases. 

Removal  of  part  or  ail  of  the  bone  produces  no  great  functional  loss. 
Suture  and  jnnning  is  occasionally  dune. 

Resutts. — Union  is  kindly  in  cases  with  little  displacement  and  the 
outcome  is  then  likely  to  be  good;  in  others  a  stiff  ankle  and  flat-foot 
are  frequent  remnants. 

OS  CALCIS   fCALCAlfEITMi   FRACTURE 

This  form  of  injur>-  is  relatively  common. 

Causes.— Falls  from  a  height  on  the  foot  or  heel  cause  the  largest 
number;  it  may  also  be  broken  by  severe  contraction  of  the  tendo 
Achilles  and  by  twists  of  the  foot. 


Fig.  4»4.— Praciure  o(  the  m  taiaa  (comminuted). 

Varieties  and  Sites.— Three  forms  of  separation  occur: 
(i)  A  large  posterior  heel  piece;  (2)  anterior  portion,  often  splin- 
tered; (3)  general  crushing  of  the  central  or  anterior  Iwo-thirds  {Fig. 
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424)  (Slimson,  quoting  Cabot  and  Binney).  An  avulsion  form  is  due 
to  a  pulling  away  o(  a  portion  of  the  bone  by  the  tendo  Achilles  (Figs. 
425.426). 

Symptoms.— These  simulate  fracture  about  the  ankle,  and  x-ray 
difierentiation  is  usually  necessary.  Swellins.  indicated  by  increase 
in  the  transverse  diameter  and  fUing  out  of  the  lateral  hollows  of  tJu 
heel,  is  a  main  sign  (Kig.  427);  change  in  the  level  of  the  malleoli, 
especially  the  internal,  is  also  sometimes  present.    Crepitus,  mobility, 


Fig.  415. — Avulsion  fnclUre  of  the  o»  calds. 


and  local  pain  are  variably  found.     Ecchymosis  at  the  margins  of  the 
tendo  .Achilles  is  also  rather  tjpicaU 

Treatment — Reduction  is  easy  if  little  displacement  occurs;  other- 
wise operation  may  be  necessary  to  accomplish  it.  Splintage  is  by 
plaster  of  Paris  with  the  padtled  foot  and  ankle  at  right  angles;  uau* 
ally  several  days  of  temporary  splintage  and  the  use  of  ice-bags  or  wet 
dressings  precede  this  encircling  cast  in  an  effort  to  reduce  swelling. 
The  cast  is  worn  six  or  eight  weeks  and  is  followed  by  adhesive  straps, 
an  anklet,  or  special  shoe  devised  to  prevent  flat-foot. 
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Results.  These  are  similar  lo  those  of  astragalus  fracture;  flat- 
foot  and  stiff  ankle  with  impaired  pronation  and  supination  of  the 
foot  may  persist  to  a  greater  or  less  degree  in  bad  cases.  Many  of 
the  ca^cs  show  persistent  widening  of  the  heel,  and  it  seems  flattened 
and  dropped  down  when  viewed  from  behind;  but,  despite  the  defo.r- 
malioii.  the  dusability  disappears  in  many  cases. 

RAVICULAK  OR  SCAPHOID  FRACTURES 

These  are  very  rare,  and  the  diagnosis  is  made  by  x-ray  examina- 
tion. 

Treataient  and  results  are  similar  to  the  foregoing. 

METATARSAL  FRACTURES 

These  are  fairly  common,  but  usually  are  associated  with  crushing 
injuries  of  adjacent  parts  (Figs.  428,  429). 


Fig.  438.— Fracture  of  fire!  and  secowJ  metatarsals  at  different  IrvtU. 


Caus«ft. — /direct  violence  is  the  usual  source,  as  from  falling  objects 
and  run-over  atcidcnta;  the  central  bones  then  generally  suffer.  In- 
direct violence  is  a  rarer  origin,  as  from  a  twisting  of  the  foot  in 
dancing,  rtmntng,  or  jumping;  the  fifth  is  must  likely  to  be  thus 
broken. 

Symptoms. —  Disabilily  from  pain  and  swelling  varies  and  the  toe 
lines  may  indicate  shortening.    Local  pain  (by  direct  pressure  or  that 
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transmitted  from  the  toe),  false  motion,  irregularity,  and  crepitus 
generally  are  present. 

X'Ray  diagnosis  is  wise  for  confirmation;  but  the  normal  pccuH- 
arilies  must  be  kept  in  mind  in  interpreting  the  plates. 

Treatment.— ^ci/w/itfrt  is  generally  unnecessary,  as  displacement  is 
slight.  SpliritiiRe  is  by  [xistcrior  molded  plaster  of  Paris  rtat hinj;  from 
toe-tips  half-way  up  the  calf.  Some  compound  (open )  cases  need  plen- 
tiful drainage,  as  they  are  prone  to  develop  necrosis. 


7]g.  410- — t^  toot,    J-'ruciurc  ui  iiluUntccal  ci)(!<<  vi  mxouO,  Uiird.  (uurlli,  oiiil  filth  mcta- 
tarsal  banes.     Fragments  (airly  in  good  iwsitbn. 

Results.— 6'»/<w  is  complete  in  three  weeks.  Some  callus  may  re- 
main prominent  and  jxiinful  at  first,  but  later  it  decreases  and  becomes 
jminless.  Flat-foot  may  occur  if  two  or  more  bones  arc  broken  and  if 
replacement  is  ineffective. 


TOE  FRACTURES 

These  arc  uncommon  by  comparison  with  the  fingers. 

Causes.—  Usually  direct  i'ieietice  is  causative.  :ls  in  crushing,  vehicle 
and  machinery  acddenLs,  hence  they  often  arc  compound  (open);  less 
commonly  they  occur  from  "stubbing  a  toe." 

Symptoms.  Dhahility  varies.  Swelling,  local  pain,  mobility, 
irregularity,  ami  crepitus  arc  the  usual  signs. 
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Treatmeat — Traction  or  manipulative  reduction  is  made  if  neces- 
sary. Splintage  may  be  formed  of  a  mold  of  plaster  or  a  thin  padded 
board  along  the  sole  to  bind  the  whole  foot  for  a  couple  of  weeks;  or 
two  adjacent  toes  can  be  made  to  splint  the  broken  toe  by  encircling 
all  three  with  adhesive.  Traction  or  extension  may  sometimes  become 
necessary. 

Results. — Generally  the  outcome  is  good;  "hammer-toe"  or  allied 
defoimity  may  result  if  setting  is  imperfect. 


CHAPTER    VIII 


DISEASES  OF  THE  BONES 


PERIOSTmS 

Bv  this  is  meant  inflammation  of  ifae  periusteiun  or  fibrous  cov- 
ering of  the  bone. 

It  is  cxccL'dinKly  rare  as  an  isolated  acute  traumatic  process  because 
present-day  methods  of  diagnosis  usually  demonstrate  more  or  less 
inflammation  of  the  bone  as  an  accompaniment;  hence  cases  formerly 
regarded  as  involving  periosteum  alone  are  now  usually  regarded  as 
examples  of  osLccpv Host i lis. 

However,  In  the  form  of  chonk  pc-riosUtis,  a  loeallzcd  thickening 
of  periosteum  often  occurs,  notably  in  connection  with  long-continued 
or  repeated  irritation  of  hone  not  well  covered  by  soft  parts.  This 
manifestation  is  quite  common  along  the  shaft  of  the  tibia  in  connection 
with  contusions  and  hematomata  of  the  shin  \  it  is  especially  frequent  in 
leg  ulcers  and  infected  wounds  thereof.  Likewise  it  occurs  in  certain 
infections,  notably  sj-pliilis.  tuberculosis,  and  less  often  in  typhoid 
fever. 

In  connection  with  long-continued  suppuration  there  may  develop 
over  several  of  the  hones  a  peculiar  general  periosteal  thickening  known 
as  toxic  osteoperiostitis  ossijicans,  not  unlike  the  rather  general  perios- 
teal thickening  often  seen  in  sj'philis. 

Traumatic  periostitis,  as  the  outcome  of  falls,  blows,  joint  violence. 
wounds,  and  other  forms  of  irritation,  occurs  only  when  the  bone  is 
relatively  superficial  or  subcutaneous,  and  the  most  typical  forms  are 
seen  on  the  shin,  as  stated.  Such  a  manifestation  is  known  to  the 
laity  as  a  "stone  brui.'W,**  and  the  barefooted  occasionally  develop 
thickening  over  the  os  calcJs  from  continued  pressure,  and  the  same 
may  occur  on  the  shin  from  direct  blows  (jr  Infected  wounds. 

Periostitis  in  protected  bones  is,  then,  exceedingly  rare  in  the  ab- 
sence of  invol\'ement  of  the  cortical  or  other  bone  layers. 

Symptoms.^No<luIation,  swelling,  or  thickening,  usually  localized, 
i?  the  main  feature,  and  this  is  associated  with  pain  which  becomes 
more  marked  on  motion  or  pressure,  fjical  heal  and  redness  occasion- 
ally occur;  and  in  infective  cases  there  is  fever  and  sometimes  chills, 
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together  with  adhesions  of  the  soft  parts  to  the  underlying  bone  or  lis 
covering.  In  must  in^lunces  of  traumatic  origin  the  [K'riustitis  is 
but  a  part  of  the  associated  injury  to  the  soft  parts  (as  contusion, 
wound,  hematoma)  or  bone  (as  fracture  or  osteitis). 

The  ar-ray  examination  in  cases  of  periostitis  discloses  a  wavy  line 
of  thickening  that  blends  more  or  less  abruptly  into  the  adjacent  bone. 

Treatment. — Rest,  elevation,  and  the  application  of  some  mild 
lotion  usually  suffices  in  the  acute  cases;  in  those  of  longer  duration 
incision  and  perhaps  cureLing  may  be  needed,  and  in  such  instances  a 
thin  shell  of  bone  may  also  be  involved  and  require  removal.  It  is 
unwise  to  interfere  for  swelling  or  thickening  alone,  for  such  an  irregu- 
larity is  benign,  and  the  vast  majority  subside  unless  made  worse  by 
meddling  that  often  leads  to  bone  infection. 


OSTEOMYELITIS 

This  means  an  inflammation  of  the  bone  duetosome  infective  agent, 
most  cases  developing  from  pyogenic  organisms  (staphylococci  or 
streptococci);  other  cases  may  arise  from  infection  by  the  germs  of 
tuberculosis,  typhoid,  gonorrhea,  pneumonia,  and  other  agencies, 

The  process  always  begins  in  the  bone-marrow  and  may  spread 
throughout  this  before  penetrating  the  tougher  cortical  layer  of  the 
bone.  Often  the  process  is  metastatic  in  origin ,  as  the  infective  organ- 
isms are  carried  by  the  circulating  blooti  often  from  a  far  distant  focus 
and  not  infrequently  at  a  period  quite  distant  from  the  receipt  of  the 
original  lesion. 

It  not  uncommonly  occurs  as  a  more  or  less  remote  complication 
of  an  illness  so  trivial  that  few  if  any  s>Tnptoms  were  originally  prcseol. 
Tonsillitis  and  other  forms  of  oral  sepsis,  la  grippe,  boils,  furuncles, 
bfucted  wounds,  and  other  germ-caused  affections  are  all  potentially 
capable  of  producing  osteomyelitis. 

About  one-half  the  cases  occur  between  thirteen  and  se\"cntecn, 
thatis,  at  the  age  of  bone  development  (Nichols,  in  Keen's  "Surgerj'"). 
Long  bones,  like  the  femur  and  tibia,  are  usually  involved;  but  it  may 
appear  in  any  bone. 

Tuberculosis  of  bone  almost  always  begins  at  the  joint  end  or 
epiphysis;  however,  osteomyelitis  almost  always  begins  in  the  shaft  or 
riiaphysis.  and  this  topographic  relationship  is  verj-  often  a  valuable 
factor  in  differential  diagnosis.  Usually  one  bone  at  a  time  is 
involved,  but  it  may  affect  several  bones  coincidently. 

Traumatic  sources  of  direct  origin  are  limited  practically  to  infected 
compound  fractures  and  wounds  that  harbor  infective  materials.    Less 
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often  an  infected  amputation  stump  or  an  ulcer  over  a  subcutaneous 
bone  may  prove  a  source  of  origin.  Many  of  the  cases  due  to  injur}' 
be^in  as  a  periostitis  and  by  contiguity  affect  the  subjacent  bone. 

It  is  sometimes  asserted  that  a  direct  injury  to  a  bone  so  lowers 
the  local  rei^istancc  that  circulating  germs  migr^ite  thither  and  set 
up  osteomyelitis.  This  docs  occur,  but  it  must  be  rather  rare  because 
of  the  very  great  number  of  direct  injuries  to  bone  and  the  relatively 
small  number  of  subsequent  cases  of  osteomyelitis.  For  this  reason 
such  a  source  of  origin  would  only  prove  adequate  in  the  absence  of  any 
X  other  more  probable  or  usual  causative  factor.  In  such  an  instance 
the  microscopic  examination  of  the  exudate  might  prove  of  value  in 
determining  the  nature  of  the  infective  agency.  In  this  connection, 
however,  it  is  to  be  remembered  that  an  ostcomyelitic  sinus  generally 
shows  a  mixed  infection,  staphylococci  predominating. 

Oral  sepsis  (tonsils,  teeth,  and  gums)  must  not  be  overlooked  as  a 
potential  etiologic  factor,  and,  indeed,  a  pus  focus  in  any  part  of  the 
body  may  be  the  initiating  element  entirely  independent  of  any  sup- 
posed source  of  origin  the  exact  relationship  of  which  is  recalled  only 
by  questioning  the  patient. 

Pathology. — As  indicated,  the  process  almost  invariably  starts  in 
the  marrow  and  nearly  always  invades  the  diaph>'sis  (metaphysis) 
first,  hut  may  spread  therefrom  to  or  through  the  epiphysis  and  thus 
involve  the  joint.  In  development  the  condition  is  not  unlike  a 
furuncle,  and,  indeed,  it  has  been  called  "bone  furunculosis,"  inasmuch 
as  from  a  given  focus  in  the  marrow  an  area  of  necrosis  occurs,  and  this 
subsequently  is  intillrated  by  leukocytes  leading  to  a  pus  collection  or 
"bone  abscess."  Extension  then  proceeds  through  the  various  mar- 
row-cells until  more  or  less  of  the  centra!  part  of  the  bone  is  involved. 
The  cortex  soon  becomes  invaded,  and  thus  the  exudate  reaches  to  the 
surface  and  appears  under  the  periosteum  in  the  form  of  a  "subperios- 
teal abscess."  This  may  remain  localized  or  strip  the  periosteum  over 
a  large  surface.  The  next  step  is  invasion  of  the  soft  parts  and  the 
development  of  an  abscess  in  tlieni,  and  this  may  subsequently  jjer- 
forate  the  skin. 

Occasionally  a  definite  separation  of  diaphysis  from  epiphy^ 
may  occur  because  of  the  exudate,  and  this  is  known  as  one  form  of 
''spontaneous  fracture." 

Repair  is  brought  about  by  the  development  of  new  bone  from 
the  outer  layer  (i>crioslcum)  and  inner  layer  (endosleum)  of  the  cortex. 
The  new  shell  of  bone  formed  by  the  periosteum  li  known  as  the 
im'olucrum,  and  it  surrounds  the  remnants  of  the  necrotic  shaft  known 
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as  the  sequestrum,  ii\d  in  time  lends  to  wholly  replace  it.  The  endos- 
teal new  bone  walls  off  the  sequestrum  by  an  osseous  p!ug,  and  this 
may  become  dense  if  the  process  long  continues. 

Sometimes,  notably  near  the  epiphysis,  a  definite  sequestrum  rioe^ 
not  form, but  instead  an  abscess  occurs  within  a  wallof  cbumatcd  bone, 
and  such  a  purulent  collection  is  then  kiiowa  as  a  "Brodie  abscess." 
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FIr.  430. — DiagnLin  of  chanites  oc^^rrinK  in  a  rase  nf  aiutc  u&lcomycUUfi  nf  tbe 
tfW*.  [n  the  first  figure  there  is  diffuw*  suppuratinn  in  thf  medullfi  uf  the  diuphy^ii. 
Tr  the  second  figure  the  pmduct^  of  inllanimaiion  are  seen,  lillinc  ihr  fpitce  belwecn 
Ihc  cortex  ami  ihc  pcriii-iteun].  In  the  thJnl  figure  new  Mib|>cn()slcal  hone  lius  been 
formed,  and  within  this  involucrum  is  seen  a  large  irquwtnjm.  Biicroundwl  by  pus, 
"rhiih  duchaixn  thivush  u^HrlliIlK^  in  ihtr  ttivolucnitii.  known  a»  cloacjc.  In  the  fourth 
rigurr  only  a  small  roriical  sequestrum  ronalnE.  Oic  involucrum  has  bewjinc  very  dcnte, 
anri  ihe  mcdu1lnr>'  mvily  'a  replaced  hy  cbumatcd  bone  (He  Qucr\'ain]. 


A  somewhat  similar  area  of  softening  sometimes  occurs  wilh  gummata, 
but  the  surrounding  bony  wall  is  then  soft  and  not  ivory-like. 

Symptoms.— The  various  manifestations  art*  often  said  to  consist  of 
four  statues:  (0)  Acute  stage  of  necrosis,  suppuration,  and  sepsis;  (6) 
subacute  stage  of  purulent  discharge;  (c)  chronic  stage  of  sequestrum, 
involucrum,  and  sinuses;  (d)  stage  of  localixct!  bone  abscess. 
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In  all  stages  the  sjtnptoms  arc  C^)  local  and  (ft)  systemic. 

(a)  Locai  Symptoms. —  Thv  onset  is  sutldt-n  with  very  acute  pain 
as  the  main  element;  fever  and  chills  may  be  accompaniments.  Pain 
generally  appears  in  the  shaft  or  near  the  epiphysis,  and  it  is  acccntu- 
alcti  by  pressure  or  percussion.  Swelling,  heat,  and  redness  occur 
vcrj-  promptly  over  or  near  the  site  of  the  pain,  and  in  many  cases  the 
signs  then  resemble  an  abscess  of  the  soft  parts.  The  adjacent  joint 
may  also  become  swollen,  tender,  hot  or  red.  and.  indeed,  the  appear- 
ance is  such  that  an  arthritis  (rheumatic  or  otJienvise)  is  often  simu- 
lated. If  an  abscess  appears  subcutaneously  and  ruptures,  the  sinu."* 
may  be  single  or  multiple,  and  the  margins  of  it  are  pouting  and  irr^u- 
lar,  and  an  introfluce<I  probe  discovers  rough,  uncovered  bone. 

(ft)  Syslanic  Sym pioms.^Fevet .  pulse  rise,  and  signs  of  sepsis  are 
quite  to  be  expected,  and,  indeed,  these  patients  are  often  very  ill. 
In  some  instances  the  constitutional  signs  arc  so  overwhelming  that 
tJie  local  e\iden(  es  are  lost  sight  of.  and  the  picture  then  is  not  unlike 
a  fulminant  tj-phnid,  especially  as  delirium  is  quite  common.  Blood 
examination  gives  a  high  leukocyte  count  as  a  rule. 

Subactik-.  chronic,  subsiding,  or  recurrent  cases  pre^rnt  symptoms 
similar  to  the  foregoing,  but  far  less  urgent  or  severe.  In  these,  pain, 
swelling,  and  sinuses  are  u.sually  present,  and  from  the  latter  more  or 
less  foul  punitcnt  discharge  exudes.  Occasionally  abscesses  occur  in 
the  shaft  without  any  communicating  sinus  (Brodie"s  abscess).  These 
abscesses  may  remain  dormant  for  long  periods  and  give  no  sj-mp- 
toms  aside  from  slight  enlargement  of  the  Ixjne  and  perlmps  tender- 
ness on  pressure  or  percussion.  From  various  causes  (ascribed  or 
ascribable)  such  abscesses  may  become  temporarily  active  with  many 
evidences  of  acute  osteomyelitis,  and  then  subside  for  varying  inter- 
vals; in  many  such  the  pus  collection  may  be  exceedingly  small 
and  even  escape  x-ray  localization,  especially  as  nodefmite  sequestrum 
may  ever  form,  but  in  other  cases  large  collections  of  walled-tn  pus  are 
found. 

Treatment.  Acute  cases  are  regarded  as  abscesses  and  treated 
accordingly,  namely,  by  incision  and  drainage  over  the  place  of  maxi- 
mum swelling,  fluctuation,  and  pain.  The  cortex  Is  chiseled  or  tre- 
phined so  thai  the  exudate  in  the  marrow  may  freely  escape.  The 
interior  of  the  bone  is  manipulated  only  enough  to  allow  a  free  \'ent, 
and  all  cureting  or  scraping  Is  contra -indicated. 

In  early  or  favorable  cases  no  sequestrum  may  form  and  the 
opening  cliwes  by  Rranulatton;  but  in  the  majority  of  instances  sepa- 
ration of  the  sequestrum  is  the  next  indication  for  treatment.    The 
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rule  as  to  this  was  to  wait  until  the  !iec|uestruni  was  nwvable  before 
removing  it,  but  this  has  numerous  exceptions.  According  to 
Nichols  (Keen's  Surgery),  the  treatment  of  such  a  condition  is  in 
four  stages: 

(i)  Removal  oj Sequestrum  while  the  Periosteum  is  Plaslk.—Thh  is 
mainly  applicable  in  the  leg  or  forearm  where  one  bone  only  is  involved 
and  where  there  has  been  extensive  destruction  of  the  diaphj-sis. 
The  time  for  the  operation  is  when  the  periosteum  shows  well-marked 
ossification  in  the  deeper  layers,  usually  about  ihc  eighth  week.  At 
this  time  the  layer  of  bone  formation  on  the  periuslcum  should  be 
about  7'g  inch  thick.  The  periosteum  at  operation  is  stripped  from 
the  necrosed  parts  beneath,  and  then  tJic  sequestrum  is  removed  and 
the  ribbon-like  periosteum  fastened  together  to  later  develop  a  new 
shaft.  The  first  evidence  of  new  Iwnc  formation  is  generally  visible 
at  tile  end  of  three  wecks.and  the  shaft  is  strong  enough  for  use  in  from 
five  to  eight  months. 

(3)  Removal  0/ Sequestrum  when  no  Accessory  Splint  Bone  is  Present. 
— This  operation  can  be  undertaken  when  the  total  diameter  of  the 
involucrum  equals  one-half  the  diameter  of  the  normal  shaft,  and  this 
occurs  approximately  three  months  after  the  acute  infection.  This 
procedure  should  be  reser\'ed  for  selected  cases  only. 

(3)  Chronic  Stage  uilh  Dense  Involucrum  and  Extensive  Sequeslrum. 
— ^Hcre  we  find  an  old  necrotic  shaft  perforated  by  many  sinuses  and 
often  freely  nio\-able  within  a  shell  of  dense  periosteal  bone.  Removal 
of  the  sequestrum  may  be  indicated,  but  as  a  matter  of  fact  the  cavity 
left  after  such  removal  is  verj'  difficult  to  close.  Attempts  may  be 
made  to  induce  closure  by  blood-clot  organization  or  by  the  method  of 
Mosetig-Moorhof  or  Ncuber. 

(4)  Cftronic  Localized  Abscess  oj  Bone. — These  are  chiseled  or 
trephined  and  the  remaining  ca\'ity  is  allowed  to  till  in  by  blood-clot, 
Mosetig-Muorhof's  wax.  or  Neuber's  skin-flap  method. 

Many  of  these  bone  cavitit-s  are  also  obliterated  by  the  use  of 
bismuth  paste,  as  advocated  by  Beck,  and  a  certain  proportion  of  these 
cases  are  markedly  benefited  by  serotherapy. 

At  the  onset  of  pain  and  other  local  signs  in  or  near  a  joint  it  is 
especially  necessary  to  apply  extension,  so  that  the  articulation  may 
not  become  fixed  by  adhesions  or  joint  exudate. 

General  treatment  requires  the  use  of  the  same  remedies  applicable 
to  other  forms  of  sepsis,  and  of  these,  forced  feeding  and  abundance 
of  fresh  air  and  sunlight  arc  exceedingly  important. 
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MYOSITIS  OSSIFICAKS 

This  is  a  rare  con<iilion  in  which  osseous  material  is  depasited  in 
muscU'S,  often  in  a  form  that  simulates  a  neoplasm.  PalhoU^cally. 
It  is  a  chronic  productive  osteitis.  It  may  be  traumatic  or  arise  from 
unknown  sources. 

Occurrence.— Traumatic  cases  are  due  to  <lirect  \iolence,  such  as 
Severe  blows  or  falls,  and  the  lesion  most  commonly  is  found  in  the 
fnmt  of  the  thigh,  next  oftcncst  in  the  adductors  of  the  thigh,  and  next 
In  the  flexors  of  the  arms. 

According  to  Coley,'  there  are  three  more  or  less  well-defined 
(omu,  viz.: 

(i)  Myositis  ossificans  progressiva,  which  invades  many  muscles 
until  nearly  all  arc  involved;  il  commonly  begins  in  the  trapezius  or 
lulisoiirnus  dors!. 

(3)  Localized  forms  due  to  repeated  or  chronic  irritation,  resulting 
In  nisi'ous  formations  like  the  dancer's  hiH'l.  the  rider's  leg,  and  the 
•oldier's  chest,  due  re^ectiveLy  to  persistent  dancing,  riding,  and  press- 
ure of  n  weapon. 

<3 )  Myositis  ossificans  traunutica,  due  to  a  single  trauma,  such  as  a 
heavy  blow,  a  kick  of  a  horic,  or  an  injury  received  in  some  such  sport  a 
U  football. 

Most  of  the  cases  are  reported  by  Binnie.'  Robert  Jones.*  Cahicr,' 
and  Lapointc.' 

Many  of  the  rases  were  first  diagnosticated  as  osteomata  or  sar- 
cnmuta,  and  in  some  in.stances  amputation  wa.<<  adWsed.  DaCosta 
reports  one  case  that  subsequently  developed  into  sarcoma  and  Coley 
Aildn  HJUilfier  of  the  same  sort,  so  the  question  arises  as  to  whether  or 
not  ihi'se  enlargements  are  not  allied  more  or  less  intimately  with  the 
Mrcfuna  group. 

Their  origin  is  not  definitely  known,  and  of  the  four  theories  ad- 
vanced most  weight  is  given  to  that  in  which  the  enlargement  is  sup- 
|M»*f<t  Up  pr<Kecd  from  a  piece  of  periosteum  detached  by  the  original 
injury  and  implanted  in  the  muscle.  Others  believe  the  origin  to 
nlnmliiU-  that  of  a  true  neophism.  Jones  (quoted  by  Coley)  stales 
tJtal  nlneU'iiths  itf  the  cases  show  marked  limior  formation  within  the 
fimt  two  months,  the  majority  appearing  within  a  month. 


'  Annals  af  Surtfry.  March.  191J. 

*  thid;  Sc[klembcr,  1905. 

*  Anh.  Kotttl   Hays,  1905,  1906, 

*  for.  dr  CAiV..  igo^ 
*Ihi4.,  November,  tgii. 
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Symptoms-^Soon  after  the  injur>',  a  hard,  painful,  and  rather 
regular  swelling  is  found  embedded  in  muscle,  and  it  may  or  may  not 
be  tirmly  attached  to  the  bone  beneath.  The  nearer  it  is  to  the  joint, 
the  greater  tiie  loss  of  function,  and  the  stronger  tlie  probability  of 
vascular  involvement  leading  to  edema.  The  size  and  contour  are 
variable.    s-Ray  examination  should  be  made  in  all  cases. 

Differentiatioa  has  to  be  made  from  contusitin,  hematoma,  myositis, 
periostitis,  osteoma,  pcri-arthritis,  or  s>'philitic  tumors,  and  ac-ray 
examination  is  the  best  means  short  of  exseclion  of  a  portion  of  the 
mass  for  microscopic  examination.  The  radiograph  of  a  sarcoma, 
according  to  Coley,  fails  to  show  the  sharp  outline  at  the  tumor-bone 
junction  characteristic  of  myositis  ossificans,  although  early  sarcoma 
formation  may  closely  simulate.  Sarcoma  is  less  painful  and  less  uni- 
formly hard  than  the  tumor  of  myositis  ossificans,  and  the  latter  is 
more  Ukely  to  cause  early  disturbance  of  function. 

Treatment.-  Conservative  treatment  is  advisable,  as  many  cases 
spontaneously  retrogress  if  given  absolute  rest.  Makin,'  quoted  by 
Coley,  was  able  to  show  7  cases  practically  well  after  six  years,  and 
in  these  resorption  was  ahnost  complete  without  interference. 

Early  removal  is  inad\isahle  and  may  be  harmful  and  lead  to  recur- 
rence, for  as  stated  by  Godlec-  and  quoted  by  Coley,  "...  the 
operation  is  inflicting  another  traumatism  upon  a  part,  which  for 
some  reason  has  shown  a  special  tendency'  to  the  development  of  bone, 
and  it  cannot  therefore  be  surprising  if  renewed  activity  of  the  process 
should  follow." 

The  propriety  of  excising  a  section  for  microscopic  examination  is 
debatable  ard  should  be  limited  solely  to  cases  resembling  sarcoma. 

Kxsection  may  become  nccessar)-  if  function  is  impaired,  and  then 
the  mass  should  be  remove<l  as  carefully  and  as  late  as  pos^ble. 

Tram,  Royal  5w.  of  \fed.,  igii.  p.  \iS. 
'  Tram.  Royal  Soc.  of  Med.,  Surg.  Sat.,  191 1- 
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DEFORMITIES  OF  TIIE  HANDS  AND  FEET 

Souk  of  ihcac  are  due  to  injurj-,  but  the  majority  are  congenital  or 
(ho  oviiLHime  uf  various  s^'Steimc  iiifecUons  or  other  nun-tiaiimatic 

GANGUON;  WEEPmG  SINBW 

Thw  is  a  cystic  swcUiiig  octurruig  along  the  tendon  sheath,  esped- 
ully  on  the  dorsum  of  the  wTibt.  According  to  the  latest  views  they  are 
ictinrdnl  as  colloidal  degenerations  of  localized  areas  of  connective 
llnsuf  adjiicent  to  a  joint  or  tendon.  Paget  says  ihey  are  due  to  cystic 
ileiti'neration  of  the  sjnovial  fringe  inside  a  tendon-sheath,  and  that  the 
lluiil  of  the  ganglion  and  that  of  the  sheath  do  not  intercommunicate. 
IMhern  maintain  that  a  simple  ganglion  is  a  hernia  of  synovial  mem- 
brane through  a  rent  in  a  tendon -sheath,  and  that  the  canal  beti 
lodii  becomes  obliterated. 

Varieties  and  Causes,  Sim  pie  ganglion  is  unilocular  and  solitar>' 
nnd  may  lie  due  to  long-continued  strain,  pressure,  or  other  factors 
CH|>iih1e  of  induciiig  inflammation  of  the  tendon-sheath  (thedtis). 
In  loiiH'  Inslanres  it  may  arise  from  any  of  the  pro<ludng  causes  of 
•ynciviliit,  of  which  rheumatism  Ls  a  type. 

t'omfioKHiI  ganglion  is  multilocular  and  more  than  one  swelling; 
exlHlH.     Tliey  are  nearly  aiwaj-s  lubercular  in  origin,  constituting 
(ubercutar  thedtis. 

It  [ft  certainly  unusual  to  have  the  condition  occur  from  sudden  or 
acute  trauma,  and  tJiey  are  rarely  if  ever  seen  in  association  with  such 
Injuries  as  sprains,  dislocations,  and  fractures.  Most  of  the  cases 
urliu"  from  unknown  or  forgotten  causes,  but  the  patient  is  usually  able 
tu  ri'vrrt  lo  some  musde-strain  which  may  actually  be  more  or  less 
dlrertly  ronnectwl  with  the  enlargement. 

Symptoms. — A  painless  rounded  swelling  is  u&ually  visible  on  the 
back  ur  front  of  the  wrist,  and  this  may  vary  ih  size  from  a  pea  to  a 
wnall  egg,  and  certain  motions  may  cause  it  to  partially  or  wholly 
diiui|>pcar.  Occasionally  they  may  also  be  found  a.s  small  swellings 
on  the  fingers  iuid  at  the  metacarpophalangeal  junction.  The  lump 
In  not  adherent  to  the  skin,  but  is  found  to  be  attached  to  the  parts 
hmeath,  and  when  extruder!  it  can  be  moved  laterally.    In  the 
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early  stages  the  enlargement  is  apt  to  be  hanlcr  than  when  the  cystic 
process  has  caused  softening  ajul  a  greater  degree  of  fluctuation.  Varia- 
tions in  volume  may  occur,  and  some  spontaneously  disappear.  The 
contents  arc  viscid  or  gelatinous  and  of  yellowish  color. 

Treatment. — Subcutaneous  rupture  is  the  old-fashioned  form  of 
treatment,  and  this  is  administered  by  making  the  lump  prominent  and 
tense  and  then  smashing  it  by  some  heavy  object,  such  as  the  edge  of  a 
book.  Injection  of  lodin,  carbolic,  or  iodoform  is  also  advised.  Tn~ 
cision  and  evacuation  uf  the  contents  Ls  another  form  of  treatment. 
Excision  of  the  sac  and  its  contents  under  local  or  general  anesthesia 
is  the  best  form  of  treatment. 

^^Tiatcvcr  method  is  chosen,  one  essential  is  to  later  firmly  compress 
the  part  and  enjoin  complete  rest  for  several  days.  Recurrence  is 
not  unlikely  if  exseclion  has  been  incomplete. 

Small  ganglia  and  others  that  are  not  cosmetically  annoying  are  let 
alone,  and  it  is  to  be  remembered  that  many  spontaneously  subsirle. 


TRIGGER-FINGER;    OR    S»AP-,    LOCK-,    OR    JERK-PINGER 

This  is  an  odd  condition  in  one  joint  so  that  when  the  patient  tries 
to  flex  or  extend  tlie  digit  the  act  is  normal  up  to  a  certain  limit,  and 
then  the  joint  locks  and  is  made  to  act  beyond  this  by  a  sudden  strong 
muscular  ciTort  which  causes  the  fmger  to  snap  or  jerk,  and  often  this 
is  audible  and  is  always  \-isible,  although  it  may  be  done  very  quickly 
by  an  adept.  It  occurs  most  commonly  in  the  middle,  ring,  thumb, 
and  index  digits. 

Causes.--It  may  be  congenital  or  acquired.  Rheumatism,  gout, 
arthritis  deformans,  and  other  inflammatory  non-traumatic  causes 
are  frequent  sources  of  origin.  Elongation  of  a  tendon-sheath  from 
nodulation,  loose  cartilage,  a  sesamoid  bone,  or  ganglion  may  also  be 
at  fault.  Isolated  injury  b  a  rarer  cause  than  prolonged  or  rcpcatol 
trauma,  and  thus  occupation  may  be  the  producing  element.  Occa- 
sionally it  may  be  learned  as  a  (rick. 

Abbe  {Medical  Record,  March  7.  i<ji4)  says  that  the  exact  location 
of  the  difficulty  is  under  the  extreme  flexor  crease  of  the  palm  and  is 
caused  by  a  crumpling  up  of  the  tendon  at  this  point,  just  as  a  tape 
might  crinkle  and  refuse  to  pass  through  a  slot.  He  rejKirts  a  cure  by 
an  incision  ^  inch  long  over  the  tendon  at  this  flexor  crease. 

Treatment.-  Operative  removal  of  some  mechanical  cause  is  the 
necessity,  and  in  many  instances  this  is  followed  by  tenorrhaphy. 
Acute  cases  are  treated  by  rest,  lotions,  splintage,  and  later  by  massage 
and  gradual  motion. 
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Mallbt-finger:  drop-finger 


This  is  a  bending  downward  or  tlrxion  of  the  hisl  joint  of  a  finj 
due  to  rupture  or  loosening  of  the  extensor  tendon  at  the  dorsum  ol^ 
the  joint  affected. 

Causes  and  Symptoms. ^Any  injury  severe  enough  to  forcibly 
bend  the  last  joint  of  the  linger  is  a  competent  cause,  as  in  eflfect  Lhe 
condition  is  one  of  ruptured  or  stretched  tendon.  Open  and  closed 
wounds,  some  fractures,  and  occasionally  rather  trivial  \iolence  are  the 
usual  ctioto^ic  elements. 

Treatment. —The  torn  tendon  is  sutured  to  the  periostcimi  of  the 
distal  phalanx  and  a  padded  splint  is  applied  for  three  weeks,  and  then 
motion  Is  allowed  increasingly. 

Baseball  Finger 

One  form  is  the  reverse  of  the  preceding,  and  b  due  to  a  forcible 
bending  backward  of  the  distal  joint,  the  tip  or  end  of  which  is  struck 
by  a  baseball.  A  dislocation,  fracture,  or  arthritis  may  be  an  accom- 
paniment. This  condition  is  treated  by  tenorrhaphy  if  no  bony  injury 
is  at  fault.  Another  form  of  baseball  finger  resembles  a  gouty  arthritis 
with  a  thickened  distal  joint  bent  forward  or  laterally,  or  both,  and  this 
variety  is  often  the  outcome  of  a  dislocation,  fracture,  or  arthritis. 


FLAT-FOOT;  PES  PLANUS;  SPLAY-FOOT;  PRONATED  FOOT 

This  refers  to  a  common  deformity  of  the  foot  in  which  the  antero- 
posterior arches  are  weakened  so  that  an  abnormally  large  portion  of 
the  sole  touches  the  ground.  It  is  frequently  associated  with  con- 
siderable abduction,  cversion,  or  pronation  of  the  foot,  so  that  a  line 
drawTi  down  the  center  of  the  leg  and  continued  over  the  dorsum  of  the 
foot  strikes  well  inside  the  web  junction  of  (he  great  and  adjacent  toe. 
The  process  is  not,  in  reality,  an  anatomic  disarrangement  or  malposi- 
tion of  the  bones  of  the  foot,  but  rather  a  stretching,  sagging,  or  short- 
ening of  tlie  soft  parts  binding  tlie  bones  together,  so  that  the  articular 
surfaces  of  the  tarsal  bones,  especially  the  astragalus,  face  the  wnn^j 
way. 

Varieties  and  Causes.^ Congenital  and  acquired  forms  are  de- 
scribed, and  it  may  be  unilateral,  but  frequently  l<i  bilateral,  and  is 
somewhat  more  common  in  adult  women  than  men. 

(M  the  acquired  t>pe.  the  commonest  is  the  so-called  slalif  form, 
due  to  an  incapacity  of  the  fool  to  properly  balance  or  support  the 
superimposed  body  weight.    This  may  be  due  to  inadequate  muscu- 
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lature  from  a  wide  variety  of  causes,  such  as  general  bodily  weakness, 
obesity,  prolonRcd  stamling  or  walking, occupational  flat-fool,  improper 
shoes  (especially  thf  narrow-loetl,  high-heeled  sort),  shortening  or  con- 
Iraciion  of  the  calf  muscles  or  tendo  Achilles. 

The  poraiytu  form  comprises  the  group  due  to  poliomyelitis,  rick- 
ets, arthritis,  spasticities,  and  other  inflammatory  conditions, 

Traumatic  factors  are  Pott's  fractures,  fractures  of  the  leg,  disloca- 
tions of  the  ankle,  and  some  severe  lacerations  of  the  ligaments  of  the 
ankle.    Less  often,  fractures  of  the  tarsus  may  be  responsible. 

The  cases  due  to  injury  are  quite  uniformly  associated  with  bony 
deformity  of  the  ankle  or  the  parts  above'  and  most  of  them  are  due 
to  imperfect  or  improper  reduction  and  immobilization. 

Symptoms.— These  depend  upon  the  degree  of  deformity  and  the 
weight  and  general  physique  of  the  patient. 

Early  coses  complain  of  weakness,  pain,  and  fatigue  on  standing  and 
walking,  and  this  may  be  most  marked  in  the  foot  or  radiate  to  the 
ankle  or  leg.     Many  of  these  patients 

are  treated  for  and  regarded  as  ha\'ing  *  « 

"rheumatism"  or  "neuritis."  The  gait 
may  be  altered  and  the  patient  may 
shuille  along  or  develop  a  method  of 
walking  that  is  found  to  relieve  strain, 
and  thus  toeing-in  is  acquired  in  many 
instances. 

Advanced  cases  show  exaggerations 
of  the  preceding,  and  the  pain  becomes 
more  marked  and  continuous  and  may 
radiate  along  the  sciatic  distribution 
and  into  the  back,  and  simulate  sciatica 
or  a  spinal  neuritis.  Such  patients  usu- 
ally have  more  or  less  abduction  or  uver- 

sion.  and  the  soles  indicate  that  the  mner  side  of  the  foot  bears  most  of 
the  weight,  and  the  gait  is  correspondingly  affected. 

Some  of  tliesc  patients  have  radiating  pains  inasmuch  as  muscular 
equilibrium  is  badly  maintained,  and  they  may  show  static  ataxia,  and 
because  of  this  and  the  other  signs  are  sometimes  suspected  of  having 
"spinal"  or  other  forms  of  "neurasthenia." 

Either  grade  of  acverily  may  be  ri^id  ox  jlexibk  and  some  marked 
cases  give  no  symptoms  whatever;  others  of  minor  grades  may  be  quite 
painful  or  actually  disabling. 

The  exact  extent  of  flattening  can  often  be  determined  by  making 


(■'ig.  4.)t. — a.  Imprint  of  a  nnrrnal 
sole;  b.  imprint  of  a  flat-foot  sole. 
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an  impress  of  the  sole  and  comparing  the  relation  of  that  outline  to  the 
nurmal.  For  this  purpose  the  sole  may  be  moistened  with  ink,  oil  or 
water,  or  dusted  with  talcum,  and  tJien  the  weight  of  the  entire  body  is 
b^me  on  the  feet  and  the  impress  thus  obtained  (Fig.  431). 

TTtAtrntnU  —  P^ralytk  forms  require  special  shoes,  braces,  c^ra- 
tioiis.  or  other  orthopedic  agencies. 

Static  and  Iraumaik  forms  arc  much  benefited  by  systematic  hccl- 
and-toe  exercises,  proper  shoes,  and  the  wearing  of  a  flat-foot  insole  or 
"arch  supporter."  Rigidity  is  converted  into  flodbilily  by  operative 
or  non-operative  means  when  indicated.  Very  severe  and  otherwise 
intractable  cases  require  osteotomy,  and  in  some  cases  the  lendo  Achil- 
les has  to  be  cut. 

Hammer-toe 

This  is  a  flexion  deformity  of  the  first  interphalangeal  joint  (usually 
of  the  fourth  toe),  so  that  the  tip  touches  the  ground  and  the  distal  end 
of  the  lirst  phalanx  forms  a  dorsal  prominence. 


A  B 

Fix.  A3t.—A .  Rammer-loes;  B,  a,  fr.  t.  c&llostty  of  soft  paru:  d,  buisitia  aod  pioiabenoei 

pnintnal  phalanx. 

It  is  usually  congenital  and  only  results  from  trauma  if  the  toe 
extensor  tendon  is  involved  at  the  site  of  the  lesion,  as  by  a  wound  or 
other  severing  cause.  (?oms  and  bunions  and  actual  ulcerations  may 
occur  from  pressure  (Fig.  432). 

Treatment.— Early  cases  may  be  cured  by  a  plantar  splint.     Ex-j 
cision  of  the  llexor  tendon  and  lateral  ligamunts,  follo'ft'ed  by  splintage.' 
is  the  usual  necessity.    Exsection  of  the  joint  or  perhaps  amputation 
may  be  needed  in  very  rebellious  cases. 

METATARSALGU;   MORTON'S   DISEASE 

This  is  also  known  as  anterior  metatarsalgia  and  "Morton's  toe," 
and  it  is  a  painful  afleclion  referred  to  the  base  of  the  third  and  fourth 
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toes  due  to  pinching  of  a  plantar  nerve  between  the  heads  of  the  meta- 
tarsals in  this  area.  It  Is  usually  due  to  tij^ht  or  improper  shoes  and 
it  is  often  an  associate  of  fiat-foot  or  other  pedal  imperfections- 

Sjrmptoms  are  neuralgic  and  quite  se\Tre,  and  pain  sometimes  may 
be  spontaneously  produced  by  lateral  pressure  of  the  metatarsals 
against  each  other,  and  often  is  induced  by  prolonged  walking  or 
standing. 

Treatment  is  best  a0orded  by  proper  shoes  and  the  correction  of 
flat-foot  or  other  accompaniments.  Immediate  relief  comes  from  rub- 
bing, or  spreading  the  toes  apart  during  the  attack.  Very  rarely  opera- 
tion may  be  necessary  to  excise  the  head  of  a  metatarsal  or  a  ])ortion 
of  the  nerve. 

Painful  Heel;  Policeman's  Heel 

This  is  a  condition  of  tenderaess  on  the  under  side  of  the  heel  due 
to  osseous  spur  formation  on  the  os  calris,  very  commonly  gonorrheal 
in  origin.  It  may  also  be  due  to  a  bursitis  of  the  bursa  under  the  os 
calcis,  or  it  may  be  an  associate  of  flat-foot  or  prolonged  standing. 

*-Ray  diagnosis  is  usually  determinative. 

Treatment  is  by  an  insole  plate  so  archetl  that  pressure  is  relieved ; 
or  an  operation  removes  the  offending  spur. 


ACHILLODYNIA;  POSTCALCAREAL  BURSITIS 

This  is  an  inflammator>'  condition  of  Ihe  bursa  at  the  insertion  of 
the  tendo  Achilles  into  the  os  calcls. 

Pres.sure  from  shoes  or  overuse  of  the  calf  muscles  are  the  usual 
causes;  it  may  be  rheumatic  or  gonorrheal  in  origin  as  well. 

Treatment  is  rest  and  lotions;  very  obstinate  or  recurrent  cases 
may  require  incision,  injections,  or  cxsccUon. 

Coxa  Vaka 

Tliis  is  also  known  as  infraclion  or  incunolion  of  the  neck  of  the 
femur,  and  is  typified  by  a  downward  bending  of  the  femoral  neck  so 
that  the  angle  between  it  and  the  shaft  approaches  a  right  angle  rather 
than  the  normal  variant  of  120  to  140  degrees. 

Causes.— Thc.w  may  be  rickets  and  tuberculosis,  arthritis  defor- 
mans, and  other  destructive  bone  diseases  that  are  often  bilateral. 

Traumatic  forms  are  usually  the  outgrowth  of  epiphyseal  separa- 
tions in  the  young  and  inipactet!  fractures  of  the  femoral  neck  in  the 
aged,  both  being  usually  unrerngnizetl  at  the  time  of  the  original  in- 
juo*-  Another  group  occa.sionally  occurs  from  too  early  weight  bear- 
ing following  injury  about  the  hip- joint. 
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Sytnptoms.— Limp,  aversion  deformity,  and  impaired  active  and 
passive  motion  are  the  usual  signs.  The  trochanter  is  above  N^latcm's 
line  and  this  is  a  difi'erential  point  of  importance. 

In  many  of  these  cases  the  initial  injur>'  is  not  wholly  disabling  or 
significant,  and  attention  may  not  be  drawTi  to  the  real  condition  untilj 
limp,  deformity,  and  <lisabilily  suggest  j;-ray  examination,  which  d< 
lermines  the  diagnosis.  'J'he  acetabulum  is  found  free  and  the  head  of 
the  bone  is  in  place.  In  children  the  condition  closely  simulates  tuber- 
cular hip-joint  disease,  and  less  often  congenital  dislocation. 

Treatment  is  not  very  effective,  but  in  children  forced  bending  may 
be  useful,  and  then  the  limb  is  put  up  in  a  position  of  marked  abduc- 
tion after  the  method  of  Whitman,  as  described  in  I'raclure  of  the  Neck 
of  the  Femur.  In  the  aged,  treatment  is  like  that  given  for  fractured 
neck  of  the  femur. 

COXA  ValGA 

"fhis  is  the  reverse  of  the  preceding,  and  it  is  a  very  rare  congenital 
condition  or  is  due  to  destructive  bone  changes. 


DTn>nYT1lEN'S  CONTRACTION 

This  rather  rare  deformity  of  the  hand  and  fingers  is  an  obscure 
affection  of  the  palnmr  fascia  diaractcrized  by  slow  onset,  with  periods 
of  accesfflon  and  remission,  but  withal  progressing  and  leading  to  cfm- 
Iractures  of  the  fingers. 

The  following  i.';  taken  from  theaulhor's  article,  "Injurj'  and  Dupuy- 
tren's  Ccmtraction,"  read  before  the  Clinical  Society  of  the  New  York 
Post-Clniduatc  Medical  School  and  Hospital,  June  18.  1909.' 

The  name  arises  because  of  Dupujlren's  classical  description  grow- 
ing out  of  his  studies  and  operations  at  the  Hfltel  Dieu  in  Paris.  I 
ha\'e  had  the  good  fortune  to  receive  a  copy  of  Doanc's  F-nglish  trans- 
lation of  the  "Clinical  Lectures  on  Surgerj"  delivered  by  Dupuytren. 
published  in  1832  by  "An  As-sodation  of  Physiciiins,"  who  were  ap- 
parently his  students,  and  from  this  volume  it  appears  that  Dupuy- 
tren's  accurate  knowleiigc  and  description  of  the  condition  was  orig- 
inally baswl  on  a  postmortem  dissection  in  a  patient  dying  from  an 
independent  cause.  Up  to  that  time  it  was  his  beliei,  like  that  of  his 
contemporaries,  that  the  contractures  dejiended  upon  tendinous  or 
articular  involvement,  as  the  fascia  had  not  been  hitherto  suspected. 
In  this  connection  it  is  interesting  lo  note  that  Dupuytren's  first  case 
was  that  of  a  ^^ine  merchant  on  whom  he  operated  June  13,  i8ti,  and 

>  Publi-thn)  in  Ttr  Paii-GtaditaU,  Auiruni,  190Q,  and  The  Ufdkai  and  Surpeai  RtperU 
ef  SeUnwr  aW  Allied  Hospilah,  vol.  tv,  iQO<r  10. 
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by  making  multiple  minute  subcutaneous  indsions  he  was  able  to  ob- 
tain a  good  result.  The  condition  was  attributed  by  the  surgeon  to 
the  patient's  occuiiation  so  frequently  recjuiring  him  to  lift  the  edges 
of  casks  and  barrels,  thus  producing  more  or  less  constant  palmar 
pressure.  This  surgeon's  next  case  was  operated  upon  December 
15,  181 1,  and  in  this  instance  the  patient  was  a  coachman  with  a  well- 
marked  bilateral  a0ection  attributed  to  his  occupation.  Mention  is 
made  of  the  poor  general  physique  of  the  patient  in  explanation  of  the 
fact  that  only  the  right  hand  was  operated  upon,  and  that  a  poor  result 
was  obtained  by  the  author's  method  of  subtuianeous  diviaon.  After 
operations  of  lhist>pe  Dupuylrcn  insisted  that  a  dorsat  splint  be  worn 
several  weeks,  and  his  cases  were  apparently  much  benefited  in  many 
instances. 

In  1854  Gayraud,  of  Aix,  as  a  result  of  dissections,  in  the  main 
agreed  with  Pupuytren  as  to  responsibility  of  the  palmar  fascia,  but 
he  thought  that  the  lateral  prolongations  of  the  latter  belonged  to  the 
disease  and  were  not  anatomic. 

In  1864  a  patient  of  William  Adams,  of  London,  who  had  declined 
operation  for  his  bilateral  contraction  of  the  fourth  and  fifth  imf^ers, 
met  with  an  accident  by  which  ".  .  .  the  contracted  fmgers  of  the 
right  hand  were  suddenly  torn  open,  and  the  skin  in  the  palm  torn 
across.  .  .  .'*  There  was  a  quadrilateral  gaping  wound  in  the  palm  ex- 
posing the  transversely  torn  palmar  fascia,  but  the  tendons  were  intact. 
This  surgeon  excised  a  few  torn  strands  of  the  fascia  and  was  able  to 
extend  the  previously  contracted  fingers,  and  he  sutured  the  wound 
in  the  skin  and  splinted  ttie  lingers.  He  ends  the  narration  of  the 
case  by  stating  "...  the  healing  process  proceeded  without  inter- 
ruption, and  the  fingers  remained  nearly  straight  without  their  power 
of  flexion  being  lost;  ...  he  has  since  died,  but  no  recontraction  had 
taken  place.  .  .  ."  This  surgeon  in  1879  published  a  small  bonk  on 
"Contractions  of  the  Fingers,"  and  in  1892  a  second  revised  edition  of 
the  same  work,  the  publications  being  based  on  lectures  delivered  at 
the  Royal  College  of  Surgeons.  He  gives  credit  to  Stromeyer  for 
calling  attention  to  the  subcutaneous  method  of  treatment  in  i8ji, 
but  says  that  Delpcch  in  i8r6  first  suggested  subcutaneous  methods, 
although  for  other  purposes. 

In  1875  Madelung  rep^irtcd  the  value  of  the  open  method  of  opera- 
tion as  performed  by  Busch  at  Bonn.  Sir  William  Ferguson  did  a 
linear  dissection  of  each  contracted  band.makinga  transverse  incision 
at  the  constrictions.  In  1876  Professor  A.  C.  Post,  of  this  city,  did 
an  open  flap  operation.    In  1879  Adams  published  his  method  of 
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.  cltWsions  wth  a  special  scalpel.   In  18R4  Abbe, 

K>S  \hLi.  tit^t.  ntd  a  paper  at  tht>  Academy  of  Medicine  in  which  he 

.^  i  very  in^iuous  reflex  ner\*ous  theory  of  origin  based  on  the 

working  hypothesis,  which  I  quote  in  his  owa  language: 

f-rrw.  -A  sii^l  traumatism  to  the  palm  often  entirely  forgotten. 

**JlteiMJ.— A  ^nal  impre<uiion  produced  by  this  peripalmar  Irrita- 

laott. 

'*7iM.  A  reflex  influence  to  the  part  originally  hurt,  producing 
JtoMOittUe  h\'perrmia,  nutritive  tissue  disturbances  and  new  growth. 
sJkuwn  in  the  contracting  bands  of  fascia  and  occasional  joint  lesions 
nwmbKng  ?iubacute  rheumatism. 

**f«»rtA-  Through  the  tense  contraction,  a  second  series  of  reflex 
N^-mploiiu.  neuralgias,  general  systemic  disturbances,  and  a  reflection 
L'j  the  trouble  to  the  corresponding  part  of  the  opposite  hand." 

tn  18^  he  reafiirmcd  the  same  theory,  and  again  in  r8<>4  in  his  "Car- 
penter Lectures"  at  the  New  York  Academy  of  Medicine  on  the  general 
feubject  of  "The  Surger>"  of  the  Hand."  Under  dale  of  June  13,  IQ09, 
Dr.  Abbe  writes  me  that  this  original  theory  ".  .  .  seems  as  plausible 
M  *ny  yet  given.  .  .  The  origin  is  still  an  unsolved  puzzle.  There 
are  some  cum-s  traceable  to  traumatism,  but  not  many.  There  are 
w*me  which  have  mnrkeil  neuroses,  but  most  compel  some  research  to 
elicit  the  txjnncction  between  the  neuralgia  and  the  hand  lesion.  This 
n-niitrk  applies  to  so  many  surgical  conditions  that  the  absence  of 
nmrketl  ncurnlgia  in  most  is  no  proof  of  its  not  being  present.  ...  It 
l»  more  abminl  to  rail  it  a  rheumatic  condition  than  a  neurosis.  If  it 
ttr  nnl  the  latter,  I  do  not  know  what  is  the  causative  factor." 

Tht<(  liy|KttheHi»  does  not  seem  to  have  been  given  much  wel^t. 
Mpparenlly  because  the  patholog>*  on  which  it  is  based  seems  so  specu- 
lative ihiit  it  w  diflicult  to  conceive  of  a  "spinal  impression"  registered 
\*y  M\  ulninst  forgotten  slight  trauma  to  the  patm.  Keen  (who  has 
written  much  on  ihe  subject),  quoted  in  agreement  by  Adams,  says: 
"Ablwi'»  theory  of  n  nervous  origin  seems  to  me  only  probable  in  so  far 
It*  |H>ut  or  rheumatism  arc  possibly  nen-ous  in  their  remoter  origin." 

'lltU,  then,  briefly  is  the  histor)'  of  this  interesting  ailment,  and  it  is 
worthy  of  notice  thai  Dupuytren's  original  statement  as  to  the  seat  of 
\\w  Imiun  in  universally  accepted,  and  that  his  method  of  subcutaneous 
invUloii  hno  ittlll  applicability  in  a  certain  class  of  case,  although  his 
uhHvrvutlonii  are  now  more  than  three-quarters  of  a  century  old. 

A  nultimifiUiy  I  he  palmar  fascia  is  a  fibrous  apron  investing  the  palm 
o(  ihp  hfliul  iiVibfUtHneously.  being  separated  from  the  skin  by  more  or 
h'u  fill,  nnti  acting  as  a  protection  and  serving  to  hollow  the  pahn  in 
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flexion  of  the  ha.nd.  It  is  divided  into  a  central  and  latcfal  portion. 
This  central  main  portion  radiates  fan-like  from  a  narrow  origin  at  the 
annular  ligament;  later  it  begins  to  divide  on  a  level  with  the  extended 
thumb,  and  there  sends  a  fasciculus  to  each  finger  except  the  thumb. 
When  each  of  these  slijw  readies  the  finger,  it  spHls  to  pass  into  the 
lateral  margins  of  the  anterior  ligament  of  the  metacarpophalangeal 
joint,  and  smaller  divisions  pass  to  the  skin  at  the  furrow  where  the 
matacarpals  and  digits  join,  and  also  to  the  periosteum  of  the  first 
phalanx.  The  Uiterai  part  of  the  fascia  is  acces5or>-  and  thin,  and  radi- 
ates to  the  thenar  and  hypothenar  regions,  but  it  does  not  reach 
beyond  the  level  of  the  extended  thumb.  This  brieflj'  described  struc- 
tural arrangement  predisposes  to  contractures  on  the  ulnar,  and  prac- 
tically confers  immunity  on  the  radial,  adc  of  the  hand. 

Pathologically  the  condition  ts  u  sclerosis  of  ordinary  type,  and  it 
has  been  aptly  called  "fasciitis"  by  Ledderhose.  and  the  proliferation 
is  said  to  take  place  in  the  arterial  sheaths  as  well  as  in  the  individual 
fibrous  bands.  All  grades  of  thickness  are  met  with,  and  In  okl  and 
well-marked  cases  the  proliferations  may  be  i  inch  or  more  in  thick- 
ness and  almost  cartilaginous  in  consistency.  In  no  instance  are  the 
tendons  or  their  sheaths  involved,  nor  are  there  changes  in  the  articu- 
lations, periosteum,  or  bones  unless  the  condition  is  very  far  advanced. 

The  etiology  has  always  been  a  moot  point  and  even  now  no  uni- 
formly adequate  cause  is  known  to  exist.  From  the  time  of  Dupuy- 
tren,  trauma  has  been  held  to  play  a  part,  but  no  one  has  maintained 
that  a  single  or  isolated  injur>*  was  productive,  nor  is  such  a  theor>' 
tenable.  The  trauma  held  to  be  causative  was  that  incident  to  occu- 
pations in  which  the  palm  of  the  hand  was  more  or  less  constantly 
irritated,  and  hence  coachmen,  ])ortcrs,  soldiers,  laborers,  and  others 
who  did  manual  work  were  supposed  to  be  especially  liable.  Dupuy- 
tren  and  many  of  his  time  believed  repealed  traumata  to  be  the  sole 
cause.  Others  hold  to  the  view  that  gout  and  rheumatism  an;  factors; 
others  beUeved  the  condition  to  be  of  neurotic  origin,  in  effect  a  dys- 
trophy not  unlike  that  seen  in  disorders  of  the  central  nervous  sjTitem. 
All  authors  mention  the  fact  that  heredity  plays  a  part,  and  (hat  many 
members  of  a  family  in  later  years  develop  the  condition  irrespective 
of  their  occupation. 

At  the  present  time  there  are,  then,  several  ascribed  causes,  but 
that  trauma  plays  practically  no  part  is  my  contention  and  the  basis 
for  bringing  this  matter  to  your  attention.  This  belief  hinges  on  the 
following  facts: 

1.  Rarity  of  the  Condition.— Iherii  are  many  ph>'sicians  in  active 
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practice  who  have  never  seen  a  case  since  student  day's,  despite  the 
fact  that  they  number  all  claiwes  of  manual  laborers  as  patients. 

2.  Localum  of  the  Lesion. — The  vast  majority  of  cases  affect  the 
ulnar  border  of  the  hard  which  is  the  part  least  susceptible  from  occu- 
pations requiring  grasp,  push,  or  pull — manual  effort,  rurlher,  the  left 
hand  is  affected  almost  as  often  as  the  right,  although  the  latter  is 
more  often  used.  Again,  it  usually  begins  first  in  one  hand,  and  then 
progres.ses  to  the  other,  and  it  is  almost  never  symmetric  when  bi- 
manual, and  biiaterality  itself  is  against  traumatic  origin. 

3.  Absence  After  Destructive  Injuries. — Wounds  of  the  palm  are 
exceedingly  frequent  and  often  associated  with  infection  of  the  tendons 
and  their  sheaths  without  producing  contraction  of  the  damaged  inter- 
vening palmar  fascia,  which  must,  Of  necessity,  take  part  in  the  sur- 
rounding inflammatory  reaction. 

5.  Period  of  Onset.— T\\c  niajorily  of  the  cases  appear  afterthefiftieth 
year  at  a  time  when  sclerotic  processes  elsewhere  are  in  evidence  and 
when  manual  labor  has  practically  ceased. 

6.  Ahsfncein  P/dK/orFiKaa.^Thesoleof  the  foot  is  constantly  sub- 
jected to  pressure,  but  fascial  contraction  is  exceedingly  rare,  although 
anatomically  the  plantar  and  palmar  fascia  are  analogous. 

7.  Occurrence  in  Non-lahoring  C/ojj.— Cases  are  frequently  observed 
in  mental  workers,  and  of  220  cases  reported  by  Keen,  49  were  in 
manual  and  74  in.  non-manual  laborers. 

It  seems  to  me  that  if  any  occupation  should  predispose  to  this  con- 
dition it  would  be  motormen,  who  in  their  work  for  eight  or  ten  hours 
daily  fit  the  pabn  of  the  right  hand  on  the  rounded  knob  of  a  metal 
brake-handle  and  the  left  hand  on  the  similarly  shaped  metal  or  wood 
controller-handle  in  the  operation  of  trolley  cars.  I  have  spoken  with 
physicians  who  have  to  do  with  the  treatment  of  this  class  of  employees 
and  I  have  yet  to  hear  of  a  case  in  which  this  contraction  has  been 
brought  to  their  notice,  even  though  some  of  their  patients  have  been 
operating  horse-drawn,  cable,  or  trolley  cars  upward  of  twenty  years. 
So  far  as  tlic  steam  railway  men  arc  concerned,  Dr.  W.  R.  Outten. 
Chief  Surgeon  of  the  Missouri  Pacific  Railway  Company,  writes  mc 
that  he  has  personal  records  of  over  ioo.ooq  cases  of  injuries  to  raD- 
way  employees,  passengers,  and  others,  and  he  has  yet  to  sec  a  case 
arising  from  trauma.  Inquirj'  among  the  surgeons  of  the  local  trans- 
portation companies  elicits  the  same  fact;  and  personally,  speaking 
irom  an  experience  of  many  years  in  the  examination  of  those  injured 
in  local  railway  accidents,  employees  and  others,  I  have  never  seen  a 
case  m  which  the  contraction  arose  from  injury  or  occupation,  and  I 
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can  recall  only  two  or  three  instances  in  which  it  was  even  alleged  to 
have  grown  out  of  injur)',  and  m  these  ihe  claim  was  disputed  and  be- 
came the  subject  of  litigation,  proof  being  offered  that  the  condition 
antedated  the  alleged  accident.  Likewise,  inquiry  amonK  many  visit- 
ing surgeons  of  general  hospitals  having  to  do  with  the  treatment  o( 
the  injured  has  brought  a  negative  response  lothc  inquiry  as  to  whether 
they  have  ever  known  a  case  to  arise  from  injury,  and  neiirly  all  of  these 
surgeons  recall  with  difficulty  ever  having  seen  a  case  in  hospital  prac- 
tice except  as  a  deformity  o(  pa&bing  notice. 

These  foregoing  facts  fortify  the  opinion  that  injury  is  not  a  produc- 
ing factor,  and  the  actual  causation  may  yet  prove  to  be  a  lewon  of  the 
central  nervous  system,  perhaps  toxic  in  origin.  In  this  connection 
there  is  on  record  a  case  in  which  the  bilateral  contractures  disappeared 
in  a  well-marked  case  after  a  seizure  of  cerebral  hemorrhage.  A  simi- 
iar  remarkable  case  was  also  verbally  related  to  me,  but  not  in  detail 
sufficient  for  recording  purposes  at  this  time. 

While  rheumatism  and  gout  and  occupation  are  frequently  found 
in  association  with  the  disease,  they  appear  to  exist  onlj'  as  predisposing 
and  not  as  actual  producing  causes,  and  cannot  be  looked  upon  as 
constant  etiologic  factors. 

The  symptoms  are  slovi  in  onset  and  the  usual  priniar>'  stage  begins 
as  a  painless  puckering  or  more  or  less  nodulation  of  the  skin  of  the  palm 
close  to  its  junction  with  the  imgers,  usually  near  the  base  of  Uie  ring  and 
little  finger.  This  may  be  the  sole  sjTnplom.  ^nd  it  may  and  frequently 
does  persist  in  thai  degree  for  five  or  six  years,  although  there  are  some 
few  recorded  cases  in  which  after  the  lapse  of  a  shorter  period  some 
contraction  of  the  linger  begins.  WTien  the  finger  becomes  affected, 
the  proximal  phalanx  and  the  one  adjacent  to  it  become  involved,  and 
the  second  or  contracture  stage  is  reached.  This  may  afltect  one  finger 
alone  or  may  invade  the  adjacent  digit;  the  usual  order  is  for  the  ring 
finger  to  show  the  initial  and  most  marked  change,  with  or  without 
involvement  of  the  adjacent  little  finger.  Ln  263  cases  cited  by  W.  W. 
Keen  and  Nichols,  the  ring  finger  was  afTectod  in  249;  the  Htlle  finger, 
in  194;  the  middle  finger,  in  93;  the  forefinger,  in  34;  the  thumb,  in 
1 2.  The  same  author  says  that  in  22^  cases  the  right  hand  alone  was 
affected  in  70;  the  left,  in  35.  and  both,  in  T25  instances.  HofTa  reports 
1.59  per  cent,  of  this  contraction  in  1444  cases  of  deformities;  in  227 
cases  there  were  180  men  and  40  women.  In  198  recorded  cases 
heredity  was  a  factor  in  25.2  per  cent,  of  patients.  It  is  exceedingly 
rare  in  children;  however,  one  case  at  six  months  and  a  few  congenital 
cases  are  narrated. 
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In  another  class  of  case  contraction  of  the  finger  at  the  metacar- 
pophalangeal junction  is  the  initial  sign,  the  nodulation  and  puckering 
ruga;  in  the  palm  occurring  as  later  manifestations.  ;\f  ter  the  process 
has  gone  on  in  one  hand  to  a  moderate  or  greater  degree,  the  opposite 
hand  often  becomes  affected,  usually  to  a  lesser  extent,  but  generally 
with  involvement  of  corresponding  portions.  A  well-marked  case  will 
show,  then,  contraction  of  one  or  more  fingers  (generally  the  fourth  and 
fifth),  with  visible  raised,  tense,  hard  fascial  bandt;  reaching  from  the 
palm  to  the  metacarpophalangeal  joint  Ukc  violin  strings,  with  often 
transverse  rugje  and  nodules.  In  a  severe  case  the  fingers  will  be 
contracted  sufficiently  for  the  distal  phalanx  to  touch  the  palm,  the 
latter  being  irregular  from  numerous  nodulations  and  rigid  fascitU 
strands.  The  distal  phalanx  can  usually  be  extended,  but  the  proxi- 
mal and  central  phalanges  are  firmly  fixed  in  flexion,  but  can  be  fur- 
ther flexed  by  relaxing  the  binding  fascia,  this  being  a  differentiating 
sign. 

From  the  beginning  of  the  initial  nodulation  or  contraction  to  well- 
marked  deformity  many  years  will  usually  elapse;  and  in  certaux  cases 
two  decades  intervene  befiirc  the  contractures  reach  extreme  grade. 
although  all  cases  tend  to  get  worse  even  after  an  apparently  station- 
ary |)eriod.  There  are  a  few  cases  seemingly  acute  in  t)^^,  but  the 
history  in  these  is  generally  unreliable  as  to  the  actual  initial  sj-mptoms 
because. nodulation  may  exist  a  long  time  without  comment,  or  be 
atlribulwl  to  other  causes  (Fig.  433-435). 

Treatment  is  unavailing  by  apparatus  designed  to  forcibly  correct 
the  deformity,  and  operation  is  the  only  method  affording  more  or  less 
complete  relief. 

Two  operative  procedures  are  in  vogue,  namely,  subcutaneous 
incisions  and  open  dissection  by  longitudinal  excision  or  by  flaps. 
The  method  of  multiple  incision  by  a  s]3ecial  tenotomy  knife  is  that 
practised  mainly  by  Adams,  of  London,  who,  as  already  stated,  has  had 
good  success  with  this  method,  and  he  has  many  followers.  He  makes 
on  the  average  mx  small  longitudinal  incisions  at  the  sites  of  maximal 
contractures,  and  then  transversel>'  severs  the  binding  fascia  as  com- 
pletely as  possible  by  succe-ssive  nicks  from  above  down,  meanwhile 
extending  the  digit  as  he  incises.  In  extreme  cases  he  has  made  as 
many  as  twenty-three  incisions,  each  designed  to  liberate  a  series  of 
contracting  fibers.  He  immediately  applies  a  splint  which  is  constantly 
worn  until  the  wounds  have  firmly  healed,  and  it  is  then  gradually 
dispensed  with.  He  first  advocated  this  method  in  iSyq;  and.  writing 
in  1892.  he  employed,  the  same  technic  with  modification  only  in  so 
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far  as  he  now  advises  immediate  extension  rather  than  seeking  same 
gradually  by  splints  after  operation. 

The  flap  method  of  Kocher,  and  others,  dissects  a  triangular  or 
quadrilateral  section  of  skin  from  Uie  palmar  fascia  and  then  excises 
the  latter;  or,  following  the  method  advocated  by  Keen,  the  initial 
incision  includes  the  palmar  fascia  in  the  skin-flap  and  then  dissects 
the  fascia  free  from  the  skin  by  an  incision  that  runs  along  the  ulnar 
border  from  the  inner  pari  of  the  hypothenar  eminence  to  the  web 
between  the  ring  and  little  tingers,  thence  transversely  to  the  web 
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Tig.  m. — Notlulatiun  and  puclcering. 


Fig.  434. — Contraciion  o(  rourih  aad  fillh 
tinsent  and  nodutiitJon, 


between  the  index-  and  middle  fingers,  and  thence  upward  to  about  the 
middle  of  the  thenar  eminence,  this  making  a  U-i>haped  flap,  with 
the  base  well  above  the  middle  of  the  palm.  After  all  the  prolonga- 
tions are  released  the  fascia  is  dissected  from  the  underlying  skin, 
and  the  latter  is  sutured  in  place. 

The  flap  method  is  the  one  of  choice,  especially  in  advanced  cases, 
the  dis;idvantage  being  that  when  the  deformity  is  corrected  there  often 
remains  a  gap  at  the  lower  portion  to  be  later  filled  by  granulations; 
also  because  the  lateral  accessories  of  the  fascia  to  the  metacarpal  and 
phalangeal  regions  are  often  hard  to  reach,  and  it  is  frequently  impos- 
sible to  divide  them  suflicicntly  to  permit  perfect  esrtension,  and  not 
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infrequently  toughing  of  the  flap  ensues.  The  operative  relief  is 
usually  prompt,  although  it  may  be  incomplete,  and  tliere  does  not 
appear  to  be  much  chance  of  recurrence  if  the  after  treatment  succeeds] 
in  keeping  the  fingers  in  their  restored  position,  and  if  there  is  no  sec- 
ondary contraction  of  newly  formed  granulations.  Splints  <dorsal  or 
palmar,  or  both)  are  worn  for  about  two  weeks,  and  then  massage  and 
passive  motion  are  begirn,  soon  to  be  succeeded  by  active  molicm 
designed  to  favor  extension.  In  selected  cases  local  anesthesia  can  be 
used  by  infiitration  of  the  palm;  and  in  some  cases  exposure  of  the 
median  and  ulnar  ner\*es  has  been  made  and  the  dissection  proceeded 
witli  after  these  nerves  have  been  infdtratcd  by  cocain  or  allied  agents. 
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Fig.  435. — Diswction  of  ronttmcted  fifth  finger. 

The  differential  diagnosis  is  easy,  as  the  main  clinically  allied  con- 
ditions are  those  of  so-called  "hammer- finger"  or  "trigger-finger"  and 
contractions  of  congenital,  cicatricial,  and  tendinous  origin.  Kach  is 
readily  excluded  by  the  historj*  and  the  distribution  of  the  contraction 
and  the  absence  of  nodulalions  or  superficial  longitudinal  palmar  bands, 
and  by  the  ability  to  overcome  in  some  degree  the  existing  deformity  by 
manipulation. 

In  the  absence  of  nodulations  and  longitudinal  visible  or  palpable ' 
bands  radiating  from  the  pabn.  a  diagnosis  of  t)'pical  Dupuytrcn's 
contraction  should  not  be  made,  especially  if  the  proximal  and  central 
phalanges  can  be  extended. 


CHAPTER     X 


FOREIGN  BODIES 


Various  sections  of  the  body  are  sometimes  invaded  bj-  objects 
acridentally  or  purposely  introducedj  and  while  these  are  usually  not 
immediately  serious,  their  removal  often  requires  considerable  dexter- 
ity and  ingenuity. 

Foreign  bodies  may  be  metallic,  like  bullets,  hooks,  various  kinds 
of  pins,  sections  of  instruments,  or  tools  or  filings. 

Mineral  bodies  may  be  stone,  cement,  dirt,  emer\',  or  glass. 

Vegetable  matter,  like  beans,  paper,  or  pulp,  may  gain  entrance. 

Anitiwi  maiicr,  such  as  insects  or  their  cggSj  may  find  lodgment. 


ETES 

The  superficial  or  deeper  parts  may  he  invaded,  most  commonly 
by  small  fragments  of  dust,  coal,  or  metal;  the  depth  of  penetration  is 
the  index  to  treatment  and  outcome.  Certain  occupations,  like  mining 
and  railroading,  are  actively  predisposing;  seafaring  men  and  oOiers 
exposed  to  wind  are  prone  to  pter>'gium  and  allied  irritative  condi- 
tions. 

Superficial  penetration  is  promptly  followed  by  pain  and  signs  of 
conjunctivitis,  iritis,  or  keratitis,  notably  tear  flow,  some  swelling  of 
eyeball  and  lids,  and  injection  of  the  membrane.  The  discharge  later 
becomes  purulent  and  the  lids  often  are  glued  by  secretion,  and  vision 
is  temporarily  affected. 

Treatment  is  removal  of  the  offending  object  either  by  boric 
acid  irrigation  or  by  direct  contact  of  sterile  gauze,  or  pointed  in- 
strument (toothpick  or  spud).  If  somewhat  embedded,  cocain  or  no- 
vocain solution  (i  to  5  per  cent.)  is  needed.  Eater,  the  inflammation 
usually  subsides  of  itself  or  it  may  be  aided  by  instillations  of  atropin 
(i  per  cent.)  sufficient  to  keep  the  pupil  dilated  (twice  or  thrice  daily 
is  generally  enough).  Argyrol  (:o  to  40  per  cent.)  is  useful  for  control- 
ling purulent  discharge.  Ice-cold  or  hot  boric  compresses  will 
prove  soothing. 

In  deeper  penetrations  and  where  particles  are  invisible  to  ordinary 
inspection  or  much  embedded,  an  oculist  should  be  consulted  promptly. 

«9 
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This  is  notably  true  if  there  is  much  obvious  damage  to  the  iris  or  vitre- 
ous, as  by  bullets  or  shot.  Signs  of  this  sort  of  damage  show  as  ag- 
gravated conjunctivitis,  iritis,  or  keratitis.  U  not  too  deep,  a  spud  or 
other  sharp-pointed  instrument  may  remove  it  under  cocain  or  novo- 
cain; if  removable,  the  further  treatment  ts  the  same  as  the  foregoing 
unti!  inflammation  subsides.  Dark  glasses,  bandaging,  or  an  eye-sbade 
may  prove  comfortable.  If  metallic  particles  arc  present,  a  magnet 
may  be  the  best  niean.s  of  removal.  a-Ray  localization  is  verj'  valu- 
able, but  it  requires  much  skill  and  training.  Actual  destruction  of 
deeper  parts  may  call  for  enucleation  of  the  eyeball  to  prevent  involve- 
ment of  the  opposite  eyeball. 

Purulent  secretion  is  prevented  from  spreading  to  the  opposite 
eye  by  s]>onging  or  irrigation  directed  toward  the  ear,  or  by  wearing 
a  watch  crystal  over  the  opposite  eye  attached  to  the  nose,  check,  and 
forehead  by  adhesive  as  indicated  in  Fig.  i6. 

Bums  from  lye,  lime,  and  other  irritants  are  best  treated  by  flood- 
ing the  eye  with  boric  or  bicarbonate  of  soda  (3  per  cent.)  solutions, 
and  later  an  oculist  is  consulted  if  necessary. 

Results  depend  upon  the  depth  and  degree  of  damage;  if  readily 
removable,  sight  will  be  unimpaired  even  though  the  damaged  area 
shows  ulceration.  In  extensive  injury'  variable  \'isual  defects  may  per- 
sist. After  enucleation,  defonnity  Ls  measurably  prevented  by  a  glass 
eye.  Frequently  ill-adWsed  efforts  to  remove  a  foreign  body  results 
in  prolonged  inflammation  from  gonorrheal  or  other  introduced  in- 
fection. 

EARS 

Children  are  especially  liable  to  Insert  beans,  shoe-buttons,  pieces 
of  pencil,  and  other  more  or  less  oval  bodies  into  the  meatus.  Their 
presence  may  be  unsuspected  unti]  odor,  discharge,  deafness,  and 
other  signs  of  otitis  become  manifest.  In  many  cases  bloody  dis- 
charge occurs  from  involvement  of  the  drum  or  irritation  of  the  lining 
of  the  canal. 

Treatment. — Direct  inspection  is  a  prerequisite,  aided  by  reflected 
light  and  a  speculum.  Irrigaliott  with  boric  acid  may  float  or  force 
out  the  invader.  Insects,  when  adherent,  can  be  iirst  killed  by  insert- 
ing a  chloroform-  or  ether -soaked  plug  of  cotton,  followed  by  irrigation 
or  instrumental  removal.  Instruments,  like  forceps  or  a  bent  probe  (or 
same  improvised  from  a  hairpin)  may  be  needed.  Incision  is  practi- 
cally never  required. 

Later  the  otitis  is  controlled  by  suitable  boric  or  bichlorid  irriga- 
tions; permanent  damage  is  ver)'  unlikely. 
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Nose 

Shoe-buttons,  beans,  and  wads  of  paper  are  often  pushed  into  the 
nostril  by  rhildrcn,  and  nothing  is  said  until  parental  queslioninj?  seeks 
to  account  for  odor,  discharge,  nasal  plugging,  and  perhaps  swelling 
and  pain.  Objects  may  remain  long  unsuspected  and  treatment  for  a 
long  time  vainly  given  for  a  "stubborn  cold  in  the  head"  under  such 
circumstances. 

Treatment.— Inspection  is  afforded  by  reflected  light  and  aided  by 
the  prcUminarj-  use  of  cocain  or  novocain.  Irrigation  with  boric 
solution  may  effect  removal  by  the  front  or  rear  of  the  involved  nans. 
InslrumtnU  like  forceps  or  bent  probes  passed  beyond  and  around 
the  object  may  be  needed.  Sometimes  pushing  may  cause  dislodg- 
ment  into  the  throat.  Later,  suitable  irrigations  and  perhaps  wet  dress- 
ings may  be  required. 

Throat 

Food  particles,  or  meat  or  fish-bones  may  find  lodgment  while 
eating,  or  be  ingested  during  vomiting,  especially  during  the  uncon- 
sciousness of  anesthesia  or  alcoholism.  Coins  and  toy  whistles  are 
also  occasionally  swallowed.  Sj-mptoms  mriy  be  urgent  and  choking 
imminent  and  apparent.  Other  cases  show  local  pain  and  irritation 
while  swallowing  or  talking,  and  are  cough  inducing. 

Treatment.— Removal  by  hooking  the  finger 
around  the  morsel  is  successful  in  the  urgent  cases, 
and  ihis  is  sometimes  aided  by  head-down  posi- 
tions and  violent  coughing. 

Emergenc>'  tracheotomy  is  preferably  performed 
by  an  incision  above  or  below  the  isthmus,  which 
in  an  adult  lies  between  the  second  and  third  ring 
of  the  trachea;  in  a  child  it  lies  on  or  even  above  the 
first  ring.  The  high  (above  isthmus)  operation  is 
preferable  because  intermuscular  and  more  nearly 
bloodless,  and  the  superficial  position  of  the  trachea. 

Steps  in  high  tracheotomy:  (1)  Head  thrown  backward  as  far  as 
possible  and  held  exactly  in  the  median  line.  (3)  locate  the  cricoid 
and  thyroid  cartilages.  (3)  Incision  begins  at  upper  border  of  the 
cricoid  cartilage  and  is  carried  downward  in  the  exact  median  line  ij 
inches,  passing  deep  enough  to  penetrate  skin,  superficial  fascia,  and 
the  anterior  layer  of  the  deep  (cervical)  fascia.  (4)  Separate  the  ster- 
nohyoid and  sternothyroid  muscles  and  di^^de  the  fascia  over  the 
trachea  which  comes  now  into  view.    {5)  Steady  the  cricoid  with  a 


I""g  436.— Inipr»- 
vise<l  liuirpLa  rt-lnic- 
rur  for  a,  tiadicot- 
omy  01  oUier  wound. 
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hook  or  mouw-toothed  forceps.  (6)  Push  the  isthmus  dow-nward  if 
it  gets  in  the  way-  (7}  I'lunge  the  knife  in  (blade  facing  upward) 
close  above  ihc  isthmus  in  the  exact  midline  and  cut  upward  through 
two  or  tluee  rings. 

Retraction  enough  of  the  wound  usually  occurs  instantly  to  permit 
breathing;  if  not,  the  wound  may  be  retracted  and  kept  open  by 
improvised  means,  such  as  a  twisted  hairpin  (Fig.  436)  in  the 
absence  of  the  usual  tracheotomy  tube.  The  lower  part  of  the 
skin  wound  is  sutured  and  at  a  suitable  time  the  opening  is  allowed 
to  close. 

Some  of  these  cases  subsequently  develop  so-called  irritation  or 
swallowing  pneumonia,  usually  of  the  bronchial  type;  the  onset  of 
this  is  sometimes  prevented  by  upright  posture  and  vigorous  counter- 
irritation  to  the  chest  by  hot  applicatiuus  and  cupping. 


Fig.  437.— Tbc  bronchial  tree;  the  circle*  indicate  oHninon  kites  of  lod^cnt  of 

bod  in. 


Trachea  and  Bronchi 

The  windpipe  begins  on  a  le%'el  with  the  thyroid  cartilage  and 
extends  to  the  bronchial  di\'iaion,  which  is  opposite  the  space  between 
the  fourth  and  fifth  dorsal  vertebrae.    The  right  bronchus  is  straighter 


and  less  anjculatcd  than  the  lc(t.  and  hence  foreign  bodies  are  the  more 
oflvn  lotfgt'd  thert-in  (Fig.  437). 

Occasional!)' portions  of  food  are  inspired  and, if  small,  are  forcibly 
expelled  by  coughing;  other  articlt:s,  like  coins,  false  teeth,  safety-pins, 
(Fig.  438),  or  toy  whistles,  become  jammed  and  cause  varA-ing  degrees 
of  pain  and  respiratorj-  difficulty  with  sipis  of  tracheitis  and  bronchitis. 
The  exact  location  of  such  objects  is  best  determined  by  x-ray  examina- 


Ftg.  A3&- — Open  safety-pin  in  trtchca  of  a  child. 


lion  if  too  low  for  inspection  through  larjTigoscopic  or  bronchoscopic 
examination. 

Treatment — Removal  is  effected  by  pronged  forceps,  hooked  in- 
struments, or  others  of  ihe  "coin-catching"  t>pe,  perhaps  aided  by  the 
bronchoscope  in  dexterous  hands  (Fig.  439).  If  thus  irremovable, 
open  apcralJon  is  necessary,  the  incision  being  made  as  for  a  larj-ngot- 
omy,  thus:  (1)  Incision  ij  inches  long  in  the  midline  from  the  lower 
border  of  the  cricoid  to  above  the  lower  edge  of  the  thyroid.  (2) 
DivHde  structures  beneath;  separate  sternothyroid  and  sternohyoid 
muscles;  cut  the  deep  layers  of  fascia.  (3)  Divide  the  cricothyroid 
membrane  transversely  just  above  the  cricoid,  and  insert  tube. 


444 


TRAUMATIC  SURGERY 


Laryngotracheotomy  opens  the  cricoth5Toid  membrane  vertically 
and  the  cricoid  cartilage  and  upper  ring  of  the  trachea.    The  dangers 


Fig,  439. — Bronchoscope  seeking  a  pin  in  the  right  bronchus.  The  numerals  denote 
the  relative  length  and  portion  of  respective  portions  of  the  upper  respiratory  tract  in 
relation  to  the  teeth  and  vertebrsc. 

of  pneumonia  and  abscess  are  greatest  when  the  object  is  low  down, 
firmly  wedged,  and  when  tissue  damage  is  increased  by  removal. 


Lungs 

Objects  that  pass  the  bronchi  and  reach  the  lung  (usually  the  right 
lobe)  may  become  more  or  less  encapsulated  and  cause  no  symptoms; 
frequently,  however,  signs  of  bronchitis,  pneumonia,  abscess,  or  gan- 
grene appear,  and  are  regarded  and  treated  as  of  non-traumatic  origin, 
especially  when  the  foreign  body  is  forgotten  or  supposed  to  have 
been  expelled.  I  know  of  a  case  in  which  a  clergyman  swallowed  a 
tooth  and  subsequently  developed  a  cough  and  other  signs  of  lung  irri- 
tation that  later  subsided,  and  he  supposed  he  was  rid  of  his  unwelcome 
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Fig.  44a — Relation  ol  the  bronchb) 
tree  to  Ihe  ribs  und  rhvst  wall. 


guest;  still  later,  while  delivering  a  sermon,  a  violent  fit  of  coughing 
resulted  in  the  production  of  the  misvsing  tooth.  Localized  abscess  of 
llic  lung  is  su  cummonly  due  Lu  inspired  foreign  bodies  that  or-ray  ex- 
amination should  be  made  early  in  this  class  of  cases.  Patients  have 
even  been  treated  for  phthisis  until  radiographs  demonstrated  abscess 
due  to  a  foreign  body  focus. 

Treatment.— Removal  by  thora- 
cotomy is  necessary,  preferably  under 
negative  pressure,  or  the  intratra- 
cheal insuiHation  method  of  Melt- 
zcr  and  Auer  and  others.  Foreign 
bodies  entering  through  the  chest 
wall  are  mainly  builds  and  drainage- 
lubes.  Drainage-tubing  is  occasion- 
ally brought  within  reach  of  an 
empyema  or  other  opening^  by  irri- 
gation, or  is  fished  for  with  forceps 
with  previous  r-ray  localization  pre- 
ferably. In  one  case  1  recall  that 
a  member  of   the   Harlem  Hospital 

house  staff  rccovere<J  the  tubing  in  an  empyema  case  through  the  in- 
q>ection  afforded  by  the  urethroscope  (Fig-  440). 

The  outcome  in  this  class  of  cases  obx-iausly  depends  upon  the  ex- 
tent and  duration  of  the  process,  but  in  all  it  is  problematic  if  abscess 
formation  has  occurred. 

Esophagus 

The  gullet  is  about  10  inches  long  and  begins  at  the  lower  border 
of  the  cricoid  cartilage  (between  the  sixth  and  seventh  cervical  ver- 
tebra;), and  ends  below  the  diaphragm  opposite  the  tenth  or  eleventh 
dorsal  vertebrfe.  Food  i.s  the  commonest  source  of  obstruction,  and 
this  may  be  a  large  bolus,  or  a  fish  or  meat  hone.  Occasionally  chil- 
dren and  others  swallow  marbles  or  kej's  and  other  objects;  pins,  glass, 
and  coins  form  anulht-r  (jroup.  Most  foreign  bodies  are  arn-sted  about 
6  inches  from  the  incisor  teeth,  about  opposite  the  lower  edge  of  the 
cricoid  and  the  sixth  cer\ical  vertebra,  where  the  diameter  of  the 
gullet  is  approximately  }  inch;  this  point  is  practically  the  beginning 
of  the  tube.  Another  constricted  region  is  4  inches  below  the  pre- 
ceding, where  the  left  bronchus  crosses.  A  third  zone  is  at  the  dia- 
phragmatic opening,  which  is  approximately  15  inches  from  the 
incisors. 
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Symptoms. — These  arc  chiefly  irritative,  such  as  localized  pain  and 
a  "feeling  of  fulness''  and  difficulty  in  swallowing,  and  sometimes 
dyspnea;  in  completely  ohstrutted  cases  even  water  is  rejected.  If 
the  invader  is  sharp,  blood  may  appear  on  coughing  or  vomiting. 
The  exact  location  of  blocking  may  be  determined  sometimes  by  pal- 
pation or  the  patient's  gestures;  in  other  cases  diagnosis  depends  upon 
the  bougie  or  x-rays. 

Treatment— Removal  by  forceps,  the  bronchoscope,  or  csophago- 
scope  may  be  effective  in  some  cases;  in  others  the  obstruction  may  be 
pushed  into  the  stomach.  These  means  failing,  esophagotomy  and 
removal  by  direct  inspection  is  necessary,  preceded  by  ;c-ray  localiza- 
tion. If  lodgment  is  above  the  lower  tliird  of  the  tube,  extemai 
esophagotomy  is  performed  through  an  incision  on  the  left  side  between 
the  trachea  and  laryn.t  in  front  and  the  carotid  sheath  behind,  the 
cricoid  cartilage  being  the  level  of  the  middle  of  the  incbion.  Aiter 
opening  the  gullet  and  extracting  the  invader,  the  mucous  membrane 
is  sutured  with  catgut  and  thuf  exli-mal  parts  arc  drained.  If  the 
foreign  body  is  lodged  in  or  below  the  lower  third,  then  gastrolomy 
is  performed.  If  there  is  impaction,  the  passage  of  a  string  from  above 
may  cause  it  to  become  entangled  and  thus  permit  it  to  be  pulled  into 
the  stomach. 

Outcome  is  favorable  where  remo\'al  is  prompt.  Complications, 
like  abscess,  stricture,  or  perforation,  are  relatively  rare. 


STOMACH 

The  normal  position  is  subject  to  considerable  variation,  but  the 
Upper  or  cardiac  opening  is  usually  on  the  level  of  the  sixth  left  costal 
cartilage;  the  lower  orifice  is  at  the  level  of  the  eighth  or  ninth  right 
costal  cartilage. 

Foreign  bodies  in  some  instances  are  long  tolerated  without  s>Tnp- 
toms;  in  the  majority  of  cases  some  signs  of  gastritis  exist  and  tlie 
vomitus  or  stools  may  contain  blood.  AH  sorts  of  objects  are  swal- 
lowed, notably  coins,  pins,  hair,  and  keys.  Hysterics  and  the  insane 
may  swallow  objects  of  such  size  as  to  cause  wonder  and  surprise  at 
the  dilatabiUty  of  the  esophagus;  indeed,  professional  "sword  swallow- 
ers"  and  others  of  that  class  may  be  veritable  museums. 

Symptoms  of  an  acute  sort  usually  subside  aiter  the  object  has 
traversed  the  esophagus;  later,  signs  of  gastritis  may  appear  and  there 
is  likely  to  be  pain  and  loss  of  weight.  Determinative  diagnosis  gener- 
ally depends  on  x-ray  examination  in  old  or  suspected  cases. 

Treatment. ^Objects  capable  of  passing  through  the  esophagus  are' 
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usually  later  expelled  by  rectum;  it  is.  however,  unwise  to  hasten  their 
progress  by  cathartics,  fearing  that  excessive  peristalsis  might  result 
in  intestinal  perforation. 

Gastrotomy  is  occasionally  required,  and  the  incision  for  this  is 
through  the  midline  or  middle  of  the  right  rectus  muscle  a  few  inches 
below  the  free  border  of  the  ribs.  The  stomach  is  brought  out  of  the 
abdomen  and  transversely  incbed  on  the  anterior  border  midway  be- 
tween the  curvatures,  and  then  the  interior  of  the  organ  is  explored. 
Closure  is  made  in  the  usual  way. 

Intestines 

Very  rarely  obstruction  occurs  from  a  swallowed  object  that  has 
passed  the  tract  above;  less  often  ulceration  or  perforation  results. 
Objects  are  occasionally  introduced  per  anum  either  for  punishment 
or  pleasure. 

Symptoms  arc  those  of  colitis  or  var>Tng  degrees  of  obstruction, 
with  the  pain  quite  likely  to  be  localized.  The  exact  site  of  the  offender 
Is  often  apparent  by  r-ray  examination.  Rectal  palpation  or  informa- 
tion gained  tlirough  the  proctoscope  determines  the  diagnosis  in  case 
the  object  has  been  introduced  per  anum. 

Treatment. — If  symptoms  are  non-urgent,  a  waiting  policy  is 
advisable,  ;is  the  normal  peristalsis  may  be  spontaneously  effective 
and  harm  may  be  done  by  active  catharsis.  Cathartics  or  high 
irrigation  are  effective  in  the  maJE)rity  of  low  colon  cases;  others  may 
need  enlerotomy.  Rectal  foreign  bodies  arc  removable  by  forceps, 
with  or  without  prior  dilatation  and  the  aid  of  the  proctoscope. 

~  URETHRA 

The  female  and  male  urethra  often  harbors  foreign  bodies,  and  most 
cases  are  the  outcome  of  attempts  at  sexual  satisfaction,  and  then  the 
introduced  objects  arc  likely  to  be  more  or  less  cylindric.  Rubber 
tubing,  catheters,  pencils,  hat  and  other  pins  are  commonly  used. 

Symptoms  are  pain,  swelling,  dysuria.  hematuria,  or  anuria.  The 
blockading  object  is  usually  \'isible  or  palpable.  In  boys,  a  swollen 
penis,  strangury,  and  discharge  may  be  tlie  signs,  where  the  object  is 
too  small  to  be  seen  or  felt. 

Treatment.— Removal  is  often  quite  a  problem.  Some  objects 
are  easily  extracted  by  forceps  and  others  are  accessible  enough  for 
urethroscopic  removal.  Care  must  be  taken  to  prevent  pushing  the 
substance  into  the  bladder;  this  last,  however,  may  be  done  designedly 
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in  some  instances.    Occasionally  a  pin  is  removable  bj*  causing  its 
point  to  penetrate  the  outer  urethral  wall  and  extrude  thrDugb  the 


Fig.  441, — Ronoval  of  pin  from  urethra:  a.  Sharp  end  extruded;  b,  sharp  end  depressed;  c, 
blunt  end  pushed  throu^  meatus. 

skin;  then  it  is  manipulated  so  that  the  head  of  the  pin  is  pushed  to- 
ward and  through  the  meatus  (Fig.  441). 

Bladder 

Females  more  than  males  present  foreign  bodies  in  this  viscus, 
doubtless  due  to  the  shorter  urethra.  Pins  of  various  kinds  are  often 
introduced;  likewise  pencils,  candles,  and  various  other  objects. 
Accidentally,  catheters,  pieces  of  instruments,  or  thermometers  may 
gain  entrance. 

Symptoms  are  those  of  cystitis,  and  the  object  may  even  go  on  to 
calculus  formation  or  be  unsuspected  unless  a  history  is  forthcoming. 
In  some  cases  hematuria,  dysuria,  and  even  retention  will  be  marked. 
The  passage  of  sounds,  cystoscopic  or  a;-ray  examination  may  be  the 
diagnostic  factors. 

Treatment. — Removal  may  sometimes  be  possible  by  the  aid  of 
forceps,  with  or  without  previous  crushing  or  alteration  in  shape. 
Cystoscopic  aid  is  very  valuable  and  a:-ray  examination  is  also  often 
useful.    Suprapubic  incision  to  accomplish  removal  may  be  necessary. 

VAGINA  AND  UTERUS 

Catheters,  long  pins,  pencils,  and  other  more  or  less  cylindric  ob- 
jects are  often  introduced  to  produce  sexual  excitement  or  abortion. 
Children  and  others  occasionally  rupture  the  hymen  in  efforts  to  intro^ 
duce  objects  into  the  vagina. 
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Synq»tom8. — In  the  absence  of  history,  vaginitis  and  endometritis 
may  long  exist  and  be  readily  enough  ascribed  to  other  causes.  Later, 
purulent  discharge  and  odor  may  arouse  suspicion,  and  finally  a  true 
history  may  be  elicited. 

Treatment — Removal  is  usually  easy  from  the  vagina  unless  ulcera- 
tion exists,  and  then  incision  to  free  adhesions  may  be  needed.  Wide 
cervical  dilation  and  the  use  of  broad  forceps  or  the  dull  curet  usu- 
ally are  successful  in  removing  foreign  bodies  from  the  uterus.  Vaginal 
or  uterine  irrigations  are  generally  necessary  before  the  resulting  irrita- 
tion b  relieved.    Laparotomy  is  only  required  rarely. 
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INJURIES  OF  THE  HEAD 

When  direct  violence  is  applied  to  the  cramiim  a  variety  of  s>-mp- 
toms  may  appear  depending  upon:  (r)  Nature  and  extent  of  the 
violence,  (i)  Place  of  the  receipt  of  the  \'iolencc.  (3)  The  indi\Tdual : 
notably  as  to  age,  cranial  conformation,  sobriety,  general  physique, 
previous  ilhiess,  and  family  history.    (4)  Treatment. 

In  a  general  way  head  injury  may  produce  ia)  txtracraniaJ;  ffc) 
intracranial;  U)  extra-  and  intracranial  effects.  In  this  respect  cranial 
injuries  resemble  those  of  the  thoracic  and  abdominal  cavities. 

BXTKACRAniAL   FORHS 

These  refer  to  contusions  and  wounds  of  the  soft  parts,  but  no  special 
mention  need  be  made  of  all  of  them,  inasmuch  as  the  causes.  s>Tnp- 
toms,  treatment,  and  outcome  resemble  similar  injuries  elsewhere. 


CONTUSIONS  OF  THE  SCALP 

These  arc  prone  to  be  localized  or  circumscribed,  producing  the 
very  common  condition  known  as  "hematoma  of  the  scalp."  This 
i.s  the  outcome  of  a  blow  or  fall,  whereby  the  brunt  of  the  violence  is 
sustained  over  a  circumscribed  area  which  promptly  swells  from  the 
subcutaneuus  effusion  of  blood  (generally  venous);  such  a  condition 
is  frequently  referred  to  as  a  "bump  on  the  head."  TTiis  swelling  may 
be  quite  large,  and  is  most  often  seen  on  the  front  and  lateral  margins 
of  the  scalp  where  the  soft  parts  arc  relatively  lax. 

In  hairless  regions  the  bruised  skin  b  at  first  reddened  and  later 
becomes  dusky  blue,  and  in  the  end  this  color  fades  into  a  yellow  mot- 
tling as  absorption  progresses. 

Such  a  collection  of  blood  may  appear:  (j)  under  the  skin;  (2) 
between  the  muscular  fibers;  or  (3)  between  the  latter  and  the  skull 
(Fig.  442).  The  first  form  is  commonest.  The  condition  Ij-pically 
occurs  at  birth  due  to  pressure  along  the  parturient  canal  or  from  d&-j 
livery  forceps,  the  well-known  caput  succedaneum  then  existing;  i( 
is  also  known  as  hematoma  neonatorum,  and  is  frequently  massive 
and  deforming,  but  abnost  invariably  disappears  within  a  few  weeks. 
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Sometimes  hematoma  of  the  scalp  is  accompanied  by  concussion 
of  the  brain,  and  a  depressed  fracture  of  tlie  skull  may  be  suspected 
because  most  of  these  collections  of  blood  are  depressible  in  ihe  tenter 
and  give  the  sensation  of  a  skuU  indentation.  The  differentiation 
between  depressed  fracture  and  hematoma  is  made  by  noting  that 
the  edges  of  the  latter  are  usually  smooth  and  rather  regular  at  the  cir- 
cumference, and  that  the  change  from  the  normal  edge  of  the  skin  is 
rather  abrupt.  !n  fractures  the  edges  arc  rough,  irregular,  and  slop- 
ing. Careful  pressure  or  massage  over  a  hematoma  will  ordinarily 
push  aside  any  indentation  at  its  center,  but  there  is  no  such  shifting 
of  a  depression  due  to  fracture.  Very  rarely  tbe  conditions  may  co- 
exist, hut  then  other  signs  of  fracture  arc  ascertainable. 

Treatment. — Pressure  causes  absorption  in  practically  all  cases, 
and  for  this  reason  a  cold-water  compress  (alcohol  or  lead-and-opium 
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1. 443. — Sties  uf  hematuma  of  si.~alp:  i .  SubcutaUMUB;  i,  subsponeurotlir  (or  KuMoKial) ; 
;,  subperiosteal.     (After  EfacndTalhj 

lotion  may  also  be  used)  and  a  tight  bandage  are  all  thai  are  needed. 
Massage  is  also  an  aid.  In  some  rare  cases  aspiration  of  the  "con- 
gealed" blood  may  be  needed;  less  often  incision  is  required.  Before 
doing  either  of  these,  the  operative  zone  should  be  prepared  aseptically , 
lest  infection  converts  a  simple  affair  into  a  troublesome  abscess  or 
sinus.  When  a  depressed  fracture  cannot  be  reasonably  excluded, 
incision  should  be  made  and  actual  inspection  afforded,  aided  by  the 
introduction  of  a  sterilized  glove  finger.  In  the  e\'ent  of  ind^on,  a 
small  drain  is  advisable  for  a  day  or  two. 


SCALP  wotnros 

These  arc  exceedingly  common  and  may  be  of  the  same  variety  and 
origin  as  any  other  wound  elsewhere.  Their  depth  and  extent  vary 
according  to  the  inflicting  source  and  the  place  of  receipt.  Superficial 
wounds  may  bleed  quite  freely  in  certain  locations,  notably  over  the 
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Lateral  and  frontal  portions.  If  they  extend  tu  Llie  fascial  or  muscular 
layers,  gaping  usually  occurs.  If  the  wound  is  ''down  to  the  bone** 
the  periosteum  is  likely  to  retract,  and  sometimes  is  rough  or  ridged 
enough  to  feel  Uke  a  crack  or  fissure  in  the  bone,  and  often  is  thus 
mistaken  for  a  fissured  or  linear  fracture  unless  inspection  or  further 
palpation  di&clusfs  Uie  real  conditions. 

Treatment.  -Cleansing  is  best  accomplished  by  first  disinfecting 
the  wound  and  the  surrounding  region  by  flushing  with  tincture  of 
iodin.  The  hair  about  ihis  relatively  sterile  area  is  then  cut  or  shaved 
enough  tu  leave  a  bald  area  about  the  opening,  and  grease  and  dirt  and 
foreign  matter  are  removed  bj'  benzine,  gasolene,  kerosene,  or  olive  oil. 
The  part  is  then  dried  and  Iodin  is  reapplied;  thus  a  relatively  sterile 
field  is  provided.  Suture  aai]  {frmna^earetobeused  in  all  cases  in  which 
the  edges  arc  not  too  seriously  crushed  or  otherwise  devitalized;  in 

such  an  event  no  suturing  is  advisable. 
Catgut,  horsehair,  silk,  linen,  or  silkworm- 
gut  may  be  the  selected  material  (Fig.  443). 
Metal  clips  in  my  experience  induce  ulcera- 
tion. Drainage  need  not  be  extensive  in 
relatively  clean  cases,  but  ail  should  6e 
drained.  A  few  twisted  strands  of  the 
suture  material  are  placed  at  the  lowest 
angle  of  the  wound  in  "clean"  cases,  and 
they  can  be  removed  within  forty-eight 
hours  if  infection  docs  not  appear.  In 
other  cases  a  twisted  or  folded  piece  of 
gutta-percha  (rubber)  tissue  or  a  rubber 
band  may  be  inserted  in  one  or  more 
places  along  the  wound  line.  Gauze  makes  a  poor  drainage  material. 
as  after  a  few  hours  it  acts  as  a  cork  or  plug  because  of  super- 
saturation. 

InterruptttI  is  better  than  continuous  suturing,  because  if  infection 
occurs  in  one  part  of  the  wound .  all  the  stitches  will  not  break  down  or 
demand  removal. 

If  possible,  the  periosteum  should  be  sutured  separately;  but  the 
other  layers  are  generally  embraced  and  coapted  in  the  grasp  of  one 
deep  suture  that  also  affords  hcmostasis. 

Erysilteias  is  less  likely  to  develop  in  the  scalp  than  in  the  face; 
ii  it  occurs,  wet  dressings  of  saturated  solution  of  magnesium  sulphate 
may  be  employed.  A  30  to  50  per  cent,  ichthyol  ointment  is  also 
(Rqucntly  used. 
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Fig.  443.— Stnuids  ol  hitir 
used  u  improvised  sutures  to 
coapt  a  xaip  wound. 
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BONE   INJURY 

This  has  previously  been  discussed  under  Skull  Fracture  (see 
page  339). 

Intracranial  Forms 

These  comprise  those  (1)  with  skull  fracture;  (z)  without  skull 
fracture.  Those  with  skull  fracture  have  been  mentioned  under 
Skull  Fracture  (see  page  239).  Without  skuil  jracture,  head  injury 
may  result  in  concnission;  compression;  contusion  and  laceration; 
meningitis;  encephalitis. 


concussion  (commotio  ceksbri) 

This  is  a  condition  usually  due  lo  a  direct  or  transmitted  blow 
upon  the  head,  and  it  is  characterized  clinically  by  immediate  but 
temporary  unconsciousness  associated  with  vomiting  and  signs  of 
shock,  such  as  pallor,  cold  extremities,  depression  of  the  heart,  and 
respiration. 

Pathologically,  there  are  few  if  any  gross  lesions;  but  occasionally 
minute  hemorrhages  are  found  in  the  cortex  and  brain  substance. 

Causes.  —It  is  the  commonest  of  all  manifestations  of  head  injury 
inasmuch  as  to  some  degree  it  is  associated  with  nearly  every  accident 
to  this  part  of  the  body. 

Direct  vtolatce  is  the  causative  factor  generally,  such  as  blows  or 
falls  on  the  head  due  to  a  wide  variety  of  accidents.  Indirect  violence 
is  an  infrequent  source  of  ori^n;  arising  in  this  manner  the  impact 
is  generally  transmitted  to  the  head  from  a  hard  fall  on  the  feet  or 
buttocks  or  a  blow  on  the  jaw. 

Varieties  and  Degrees. — Three  are  manifested  clinically:  (i)  Mild; 
(2)  miKleratc;  (3)  severe. 

Symptoms.— Obviously  these  are  dependent  upon  the  preceding 
grades  of  severity: 

(i)  Mild  forms  show  some  giddiness,  staggering,  nausea,  and  mild 
shock.  The  patient  may  merely  "see  stare"  and  ordinarily  does  not 
fall  if  the  violence  is  due  to  a  blow,  as  from  a  fist  or  walking  against 
the  edge  of  a  door. 

(t)  Moderate  forms  are  aggravations  of  the  foregoing,  and  t]ie  patient 
is  temporarily  unconscious  and  is  generally  "knocked  out"  and  may 
take  several  moments  to  "come  to."  Nausea  and  vomiting  occurs 
and  sufficient  shock  may  exist  to  require  aid  in  rising  or  standing. 
Occasionally  some  stimulation  is  required,  but  if  given  by  moutli  before 
vomiting  has  occurred,  it  is  usually  promptly  ejected. 
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From  just  prior  to  the  receipt  of  tjie  violence  until  the  senses  are 
regaineil,  memory  ordinarily  will  be  a  blank;  in  many  cases  ihc  victim 
will  assert  that  he  "does  not  know  what  hit  hhu."  Unsteadiness  of 
gait,  weakness,  and  some  prostration  may  last  several  hours,  and  in 
some  cases  even  a  few  days.  Headache,  with  soreness  and  stiffness  of 
the  neck  muscles,  may  penast  a  week  or  more.  Vertigo  and  various 
ocular  and  auditory-  subjective  sensations  may  also  be  asserted  during 
the  same  interval.     Marked  irritability  or  apathy  sometimes  occurs. 

{3)  Severe  forms  show  complete  unconsciousness  and  marked  shock, 
and  often  the  bowels  and  bladder  are  involuntarily  emptied.  The 
duration  of  unconsciousness  varies  and  it  may  last  for  hours;  when  the 
patient  arouses,  vomiting  occurs,  often  in  a  projectile  manner.  Return 
to  consciousness  is  generally  gradual,  but  may  be  abrupt.  Motor 
power  is  usually  regained  last  and  until  then  aid  is  needed  in  standing 
or  walking.     I'alicnts  may  remain  comatose  and  die  in  this  stage. 

The  va^t  majority  of  the  recoverable  cases  show  what  might  be 
called  a  ffcriod  of  depression,  in  which  the  unconsciousness  ls  the  main 
symptom;  and  a  second  period  of  irritalion  or  reaction,  in  which  irri- 
lability.  excitation,  or  apathy  predominate. 

It  is  to  be  remembered  that  true  concussion  is  a  state  of  tmmediatt 
temporary  unconsciousttess  only,  and  that  periods  of  relapse  or  second- 
ary unconsciousness  ("partial  coma"  or  "semicoma")  take  the  case  out 
of  the  typical  concussion  class. 

Treatment— A/iW  decrees  require  little  if  any  treatment.  Aro- 
matic spirits  of  ammonia,  whisky,  or  brandy  may  be  given  if  necessary. 
The  headache  is  relieved  by  a  cold-water  compress,  and  occasionally  an 
liT-baK  may  be  helpful.  Anody-nes  or  h>'pnotics  may  be  ad\'isable 
for  ft  few  days.    Usually  a  few  hours  of  rest  is  all  that  is  required. 

XtoderaU  degrees  require  rest  in  a  prone  position  and  occasionally 
HliniuUitiim  by  whisky,  strychnin,  adrenalin,  or  camphor.  An  ice- 
bun  '"■  f'oldwater  compress  is  useful  for  headache.  A  brisk  cathartic 
U  ntiviwdile  and  the  diet  is  limited  for  a  few  days.  When  the  pulse 
anil  U'lniMiraturc  are  normal  for  two  or  three  days,  the  patient  is  allowed 
to  |H'l  "Hit  of  bed  and  Ihc  next  day  is  i)ermitted  to  walk,  and  soon  is 
Allowed  to  return  to  work  if  objective  symptoms  are  lacking  and  the 
•ubi»*»'ttvc  iiymptoms  are  not  unusual. 

Sewre  degrees  usually  demand  hj-podermic  stimulation,  but  this  b 
wtlhht'lil  unless  the  pulse  indicates  need  of  support.  Shock  is  com- 
\i\\\vi\  In  Ihi'  Uitual  manner,  but  main  reliance  is  placed  upon  absolute 
rt»\  In  bod.  No  strenuous  efforts  should  be  made  to  arouse  the 
ivilleut,  n>  th»c  arc  not  only  ineffectual  hut  also  are  dangerous, 
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because  the  unconsciousness  of  itself  is  no  measure  of  the  gravity  of 

the  condition. 

In  old  people,  frequent  change  of  position  is  needed  to  forestall  hy- 
postatic changes.  When  those  of  alcoholic  type  regain  consciousness, 
bromids  and  chloral  should  be  given  if  there  is  restlessness  or  tremor 
of  the  tongue  or  fingers  indicative  of  impending  delirium  tremens. 
Headache  is  best  treated  by  an  ice-bag. 

Rest  is  all  important,  and  these  patients  should  he  kept  in  bed  until 
symptoms  are  abated.  l*am  in  the  head  and  vertigo,  especially  on 
exertion,  are  sometimes  complained  of  for  a  long  time. 

Diagnosis. — DifFercntiation  is  to  be  made  from  syncope  or  fainting, 
shock,  and  comatose  states,  such  a.s  might  be  due  to  alcohol,  drugs, 
nephritis,  apoplexy,  diabetes,  and  other  non-lraumalic  conditions. 

The  preceding  history  of  the  case  is  very  important,  as  in  some 
instances  there  may  be  an  initial  coma  from  a  non-traumatic  source, 
and  yet  a  fall  may  be  the  only  apparent  cause  for  the  condition  in 
which  the  patient  was  first  found.  This  is  especially  likely  in  alcohol- 
ics, nephritics,  and  apoplectics,  who  often  fall,  striking  on  the  head,  at 
the  onset  of  coma  from  the  preceding  condition,  and  the  first  inference 
is  that  the  injury  and  not  the  antedating  constitutional  trouble  is  at 
fault.  In  some  of  these  cases  an  operation  or  autopsy  may  be  the 
final  deciding  evidence.  It  is  to  be  recalled  that  central  hemorrhage 
is  never  traumatic,  but  cortical  hemorrhage  is  rarely  due  to  anything 
but  injury. 

Results. — These  cases  get  well,  but  in  severer  grades  recovery  may 
be  attended  by  decreasing  subjective  complaints,  notably  headaclies, 
vertigo,  unsteadiness  in  gait  or  station,  and  alterations  in  the  auditory 
and  visual  mechanism. 


CONTUSION  AND  LACERATION  OF  THE  BRAIN 
By  these  may  be  implied  that  series  of  cficcts  somewhat  more  ad- 
vanced than  in  concussion  and  less  marked  than  in  generalized  com- 
pression. The  extent  of  bruising  may  vary  to  such  a  degree  that 
many  regard  contusion  only  as  a  form  of  concussion,  and  lacera- 
tion is  described  as  an  independent  entity.  There  is  some  confusion 
among  writers  as  to  this  classification  and  differentiation,  but  clinically' 
the  following  seems  adequate : 

Contusion  means  a  bruising  of  the  brain  with  definite  extravasation 
of  blood  in  variable  amounts;  if  large  extravasations  occur  there  is 
gentrally  some  associated  tearing  of  the  brain  tissue,  and  then  laceration 
is  said  to  exist. 
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Causes. — Violence  of  the  direct  or  indirtct  t>pc  is  generally  produc- 
tive and  a  (raclure  of  Uic  base  of  the  skull  often  coexists.  Localized 
violence— such  as  bony  depressions  bullet  and  stab  wounds— is  also 
a  factor. 

The  commonest  sites  of  contusion  and  laceration  are  the  reglons^l 
lying  near  the  middle  fossa,  and  the  tips  of  the  temporal  and  base  of 
the  frontal  lobes.     Violence  applied  at  one  pole  of  the  skull,  yet  affect- 
ing the  opposite  pole,  sometimes  produces  contusion  or  laceration  by 
the  so-called  cotttrccoup. 

Sixty  per  cent,  of  deaths  in  the  first  twelve  hours  in  470  cases  of 
skull  fracture  were  due  to  contusion  (most  marked  in  the  cerebellum), 
according  to  Eiscndrath,  quoting  Brun's  (Heidelberg)  statistics. 

Symptoms.— There  arc  several  groupings:  (i)  The  corUx  is  ordi- 
narily involved  in  that  group  in  which  basal  fracture  is  absent,  and 
hence  cortical  irritative  signs  arc  promptly  present,  such  as  twitchings 
or  localized  spasms  of  a  Umb  or  portion  of  the  face;  later,  paralysis  of 
the  part  may  occur.  Concussion  and  compression  signs  generally  co- 
exist and  meningitis  or  encephalitis  may  appear  subsequently.  (3) 
Localized  involvement  of  the  cortex  with  transitory  or  no  signs  of  con- 
cussion or  compression.  Motor  aphasia  is  a  common  manifestation 
in  this  group.  (3)  Advanced  results  of  concussion  and  compression 
with  paralysis  more  or  less  marked. 

Diagnosis. — In  a  general  way  it  may  be  stated  that  s>*mptoms  of 
contusion  and  laceration  are  more  pronounced  and  lasting  than  con- 
cussion, and.  in  addition,  signs  of  cortical  irritation  usually  give  fur- 
ther differentiating  signs.    Lumbar  puncture  frequently  elicits  blood. 

Treatment. — This  is  praclicaUy  that  of  the  advanced  grades  of 
concussion  in  the  absence  of  focalizing  signs  warranting  operation. 


COMPRESSION 

By  this  is  meant  pressure  within  the  skull,  circumscribed  or  gen- 
eral, of  such  a  grade  as  to  produce  variable  local  or  sj-stemic  signs, 
depending  upon  the  nature,  extent,  and  duration  of  tlic  pressure. 

Causes.^ />ircc(  violence,  as  from  blows  or  falls  on  the  head,  is  the 
cause  in  practically  every  traumatic  instance,  and  the  majority  of 
Cftses  are  associated  with  fracture  of  the  skull,  often  of  the  depressed 
variety.     Itulirect  violence  is  a  relarively  rare  factor. 

Varieties. — Intracranial  pressure  and  tension  may  be  due  to  many 
causes  aside  from  injury,  but  the  following  are  clinically  inclusive  for 
traumatic  sources: 
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Bone:  Fractures  of  &kult. 

Blood:  Intracranial  hemorrhages,  contusion,  and  laceration. 

Scrum:  Intracranial  edema. 

Pus:  Intracranial  abscess. 

Foreign  bodies:  Intracranial  bullets  or  other  missiles. 

New  growths:  Intracranial  cysLs  or  other  neoplasms. 

Meningitis;  Serous  and  purulent. 

Encephalitis. 

Determining  Elements.— There  are  two  basic  factors  dependent 
upon  the  type  of  the  pressure,  namely:  (i)  Local  increase  in  intracra- 
nial tension;  (2)  general  increase  in  inlracranial  tension. 

(i)  Local  TntracroHiul  Tettshn.~^T\us  occurs  when  pressure  is 
exerted  upon  an  isolated  or  circumscribed  area  of  the  brain,  as  from 
a  spicule  of  bone,  blood-clot,  abscess,  or  foreign  body. 

Most  traumatic  cases  are  examples  of  this  variety. 

The  effects  are  directly  dependent  upon  the  site  of  the  pressure,  its 
amount,  and  duration.  Obviously,  the  greatest  effects  are  felt  nearest 
the  seal  of  the  pressure,  and  the  nearer  this  is  to  the  vital  basic  centers, 
the  greater  the  sy-stemic  efTect  imposed. 

(a)  General  Intracranial  Trnston.— This  occurs  when  pressure  is 
exerted  upon  the  entire  cerebrum,  as  from  a  large  extravasation  of 
blood  or  serum,  meningitis,  hydrocephalus,  or  edema  of  traumatic 
or  systemic  origin. 

Apoplexy  is  the  best  example  cf  this  type,  and  relatively  few  cases 
of  this  class  are  traumatic. 

Obviously  the  duration  of  the  pressure  or  tension  is  important,  as 
it  is  well  known  that  slowjj-  increasing  pressure  (as  from  abscess  or 
tumor)  may  give  few,  if  any,  sjTiiptoms  at  first,  whereas  an  acute 
or  sudden  onset  of  pressure  (as  from  cerebral  hemorrhage  or  a  bullet) 
usually  gives  pressure  manifestations  at  once. 

When  pressure  is  exerted  over  any  area  of  the  brain  one  of  the 
earliest  effects  is  adjacent  venous  stasis  and  diminution  of  cerebrospinal 
fiuid.  If  pressure  still  continues  and  reaches  the  point  where  it  equals 
that  in  the  capillaries  and  arteries,  a  condition  of  cerebral  anemia  then 
results,  with  loss  of  function  in  the  area  robbed  of  its  blood-supply. 
In  some  cases  where  pres.sure  over  the  medullary  centers  equals  the 
arterial  tension  the  resulting  anemia  stimulates  the  vasomotor  center 
and  the  general  arterial  pressure  is  raised,  and  thus  the  medullary 
centers  continue  to  act  (Cushing).  This  same  condition  may  be  re- 
peated if  the  pressure  still  continues,  and  thus  general  arterial  tension 
may  be  increased  markedly;  in  other  words,  there  is  the  familiar  "rise 
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of  blood-prcssure."  This  progresMve  rise  in  the  circulating  arterial 
blood  is  due  to  cunstrieliun  of  the  splanchnic  Qekl. and.  when  it  is  fluc- 
tuating, respiration  of  the  Che>Tie-Slokes  type  appears  and  may  con- 
tinue (or  hours  (Cushtng).  If,  however,  cerebral  pressure  continues 
to  increase,  arteria,!  pressure  finally  fails  to  respond,  medullar)'  anemia 
results  and  the  respiratory  center  fails,  and  finally  the  heart  ceases  to 
beat. 

The  foregoing  statement  aims  to  show  that  the  essential  influence 
is  not  mechanical  or  structural,  but  is  due  to  the  anemia  of  the  medul- 
lar>'  centers  resulting  in  the  major  or  bulbar  symptoms  of  compression, 
which  may  be  said  to  be: 

(a)  Uigh  Hood- pressure  from  stimulation  of  the  vasomotor  center. 

(J)  Slowed  pulse  from  stimulation  of  the  vagus  center. 

(c)  CheyncStokes'  respiration  from  the  fluctuating  level  of  raised 
arterial  tension  mentioned  above. 

Symptoms. — Having  in  mind  the  preceding  determimng  elements. 
it  follows  that  the  signs  will  depend  upon  the  site,  extent,  and  duration 
of  the  pressure. 

It  is  stated  that  before  signs  of  general  pressure  exist  there  must 
be  a  displacement  of  over  6  per  cent,  of  the  brain  mass  {Archibald,  in 
Amer.  Practice  of  Surgery). 

It  is  to  be  remembered  that  the  preceding  history  is  of  great  impor- 
tance, especially  that  portion  of  it  relating  tu  the  progress  or  "march" 
of  the  sv-mptoms. 

In  conscious  and  rational  patients  careful  inquiry  may  elicit  the 
history  of  immediate  unconsciousness  after  the  injury,  with  subse- 
quently a  period  of  apparent  recover)-,  during  which  the  patient  felt 
well  aside  from  variable  subjective  complaints.  'I'his  practically 
means  a  history  of  concussion;  however,  following  this  "latent  period" 
or  "free  interval."  sj-mptoms  recurred,  and  this  sequence  brings  the 
case  into  the  compression  class.  In  unconscious  or  irrational  patients 
a  history  of  value  is  often  unobtainable  from  friends  or  witnesses,  and 
the  diagnosis  then  depends  largely  on  the  examination  alone. 

Ordinarily/ij»r  stages  are  described,  following  out  the  classification 
of  Kocher  and  Crushing: 

First  Stage,  or  Stage  of  Com paisation.^^Thh  mildest  form  produces 
few  if  any  signs  unless  the  pressure  is  in  the  vicinity  of  the  medulla. 
Ordinarily  the  signs  are  not  unlike  those  of  the  postconcussion  tyiic; 
namely,  headache,  giddiness,  mental  inaptitude,  and  very  occasionally 
some  few  temporary  focal  signs  affecting  a  limb  or  special  sense. 

Second  Stage,  or  Stage  of  Manifest  Beginning  Compression. — The 
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forgoing  signs  are  exaggerated  and  congestion  of  the  upper  part  of 
the  face  may  be  marked  enough  to  produce  cyanosis.  The  supcrlicial 
veins  may  be  turgid.  The  eyes  are  congested  and  the  ophthahnoscope 
may  show  some  beginning  edema  of  the  optic  nerve  (papillary  edema). 
The  ftuise  is  generally  slowed  and  the  blood- pressure  may  be  elevated. 
Signs  of  meningeal  irritation  with  restlessness  or  irritation  prevail. 

Third  Stage,  or  Stage  0/  Acme  of  Manifest  Compression.— Here  there 
are  more  wide-spread  evidences  of  capillary  anemia  and  medullar}- 
signs  arc  now  apparent,  and,  as  Gushing  puts  it,  the  fight  is  well 
under  way  on  the  part  of  the  medullary  centers  to  withstand  the 
crushing  effect  of  the  compressing  force. 

Paralysis  of  varying  degrees  occurs,  the  location  of  greatest  press- 
ure determining  the  site  of  the  paresis.  Cyanosis  is  marked.  Respira- 
tion is  ordinarily  increased  at  first,  and  later  is  stertorous  and  may  be- 
come Cheyne-Stokes'  in  type.  P-ulse  is  slowed  (40  to  50)  and  the 
volume  is  increased  and  may  be  "full  and  bounding";  the  rate  may  not 
be  slowed  even  in  this  stage,  or  in  tlie  presence  of  fever  or  shuck. 
Blood' pressure  increaangly  rises.  Unconsciousness  (probably  due  to 
cortical  anemia)  will  be  partial  or  complete,  and  it  may  be  associated 
with  ihc  delirium  and  marked  irritability  formerly  held  to  be  so  diag- 
nostic of  cerebral  laceration.  Rcjkxes  are  abolished.  Optic  edema  is 
marked  and  the  condition  of  "choked  disk"  approaches. 

Fourth  Stage,  or  Stage  of  Paraiysis. — Paralysis  is  complete  and 
flaccid.  Respiration  is  increasingly  embarrassed.  Putse  becomes 
rapid  and  weak.  Conta  is  deepened.  Pupils  widely  dilatetl.  Blood- 
Pressure  falls.  The  patient  is  dying,  but  even  after  respiration  ceases 
the  heart  may  beat  for  some  time. 

In  the  later  stages  spinal  lapping  shows  fluid  under  pressure,  per- 
haps mixed  with  blood. 

Differential  Diagnosis. — Injuries. — Concussion  and  contusion  arc 
the  two  conditions  most  likely  to  be  confusing. 

Concus.iion  presents  unconsciousness  as  the  essential,  immediate, 
temporary  sign;  if  there  is  recurrence  or  progress  of  symptoms,  it  is 
not  concussion  any  longer. 

Contusion  is  likely  to  give  signs  of  immediate  focal  localization 
with  or  without  evidences  of  concussion. 

Compression  is  essentially  a  later  manifestation  with  progressive 
signs  delimiting  more  or  less  sharply  into  the  respective  stages. 

Diseases. — Apoplexy,  alcoholism,  nephritis,  gas-poisoning,  and 
other  coma-  and  paralysis-producing  causes  are  usually  capable  of 
being  excluded  by  the  means  previously  named. 
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Treatment.— The  main  indication  is  to  relieve  the  compression  by 
(a)  removal  of  the  originating  cause;  (b)  reducing  the  intracranial 
tension. 

(a)  Removal  of  tfie  cause  obviously  only  applies  to  those  cases  in 
which  the  tension  is  dependent  upon  some  circumscribed  or  accessible 
source,  like  depressed  bone.  clot,  serous  collection,  or  foreign  body; 
in  other  words,  relief  in  this  class  is  possible  when  the  ori^  is  rela- 
tively superficial,  generally  when  there  is  "local  increase  of  tension." 
The  methods  to  be  use*!  will  be  described  in  connection  with  the 
treatment  of  Focal  Pressure  (see  page  474). 

(b)  Reducing  Ike  Intracranial  7>«iJp«.— This  applies  to  that  large 
group  of  cases  of  extensive  fracture  of  the  skull  involving  vault  and 
base  alike,  associated  with  extensive  bleeding  and  consequent  pressure. 
It  also  includes  that  group  in  which  there  is  a  large  dural  clot,  or  any 
case  like  central  apoplexy  in  which  there  is  "general  intracranial 
tension." 

Relief  in  either  of  these  contingencies  depends  upon  reduction  of 
the  blood-pressure,  and  in  traumatic  cases  there  are  practically  few 
methods  of  accomplishing  this  satisfactorily.  The  best  means  is  by 
decomprcssum,  and  this  is  done  preferably  by  the  subtemporal  decom- 
pression method  so  strongly  advocated  by  Cushing.  In  performing 
this  operation,  incision  i.s  made  after  the  manner  stated  in  Fracture 
of  the  Skull  (see  pp.  260,  2&1).  The  temporal  muscle  is  then  sepa- 
rated in  the  direction  of  its  libers  so  that  the  underlying  skull  is 
exposed.  A  trephine  opening  is  now  made  and  a  zs-cent-sized  button 
of  bone  is  removed,  exposing  the  dura,  which  usually  bulges  promptly 
into  the  opening.  It  is  generally  luslcrless  and  non- pulsating.  If 
so,  a  rongeur  forceps  is  uscti  to  increase  this  original  trephine  open- 
ing, generally  in  a  downward  direction,  until  it  is  as  big  as  a  dollar 
or  more.  The  dura  is  then  incised  in  a  semicircular  direction  in  such 
a  marmer  that  the  dural  incision  docs  not  come  within  \  inch  of  the 
rim  of  the  trephine  opening,  in  order  that  no  adhet^ons  of  it  to  the 
bone  may  later  occur.  Cerebrospinal  fluid  under  tcn-aon  may  escape 
and  the  brain  may  bulge  into  the  opening. 

Careful  note  is  to  be  made  of  changes  in  the  pulse  and  respiration 
during  the  operation,  and  generally  improvement  will  be  noted  on 
removal  of  the  button  of  bone. 

In  most  c:ises  anesthesia  is  not  needed.  In  some  few  cases  it 
may  be  possible  to  suture  the  dura.  Iml  in  most  iJiis  is  not  feasible  on 
account  of  the  great  tension.  In  such  a  contingency  a  pad  of  fai» 
muscle,  or  fascia  may  be  interposc-d.    The  retracted  muscle  is  then 
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allowed  lo  fall  intu  place  and  a  few  strands  of  twisted  catgut  or  silk- 
worm-gut or  a  ihin  rubber  tissue  (gutla-percha)  drain  leads  down  to 
the  dura,  and  is  brought  out  between  the  muscle  at  the  lower  angle 
of  the  wound.  If  necessary,  the  muscle  may  be  coapted  by  a  few 
sutures.  The  skin  is  very  carefully  closed  by  interrupted  stitches  of 
silk,  silkworm-gul,  or  horse-hair.  A  drj.-  gauze  dressing  and  bandages 
complete  the  dressing.  The  drain  is  ordinarily  removed  within  forty- 
eight  hours.  If  decompression  on  one  ade  is  ineffective  or  insufficient, 
the  same  procedure  may  be  repeated  on  the  opposite  side  at  the  same 
sitting  or  later.  The  patient  is  subsequently  kept  off  the  back  as  far 
as  pos^blc  to  prevent  hypostatic  complications. 

This  operation  is  not  for  universal  use  and  at  present  it  is  not  prac- 
tised as  much  as  formerly,  because  we  now  know  that  many  of  tJiese 
patients  practically  decompre-is  themselves  by  hemorrhage  from  the 
nose,  ear,  throat,  and  sometimes  through  a  compound  fracture  of  the 
vault  or  multiple  cracks  therein. 

Lumbar  Puncture.— This,  is  another  means  of  reducing  intracranial 
tension,  but  it  has  a  limited  value  and  is  dangerous  in  unselected  cases, 
because  sudden  relief  of  pressure  in  the  skull  often  allows  the  brain  to 
drop  down  upon  the  rim  of  the  foramen  magnum,  actually  corking  or 
plugging  the  latter  so  promptly  and  effectually  that  death  is  instan- 
taneous from  mechanical  pressure  upon  the  vita!  medullary  centers. 
I  have  seen  such  a  case  in  which  death  w'as  sudden,  and  at  autopsy  the 
ridge  in  the  brain  made  b)-  the  edge  of  the  foramen  magnum  was  read- 
ily visible. 

Lumbar  puncture  (or  spinol  puncture  or  spinal  tap)  is  performed  by 
locating  the  top  of  the  fourth  lumbar  vertebra  which  is  on  the  level  of 
the  highest  part  of  the  crest  of  the  ilium.  The  hollow  needle  is  intro- 
duceil  in  the  interspace  between  the  second  and  third,  or  the  third 
and  fourth  lumbar  vertebne  about  i  inch  lateral  to  the  spinous  process. 
The  skin  is  first  painted  with  tincture  of  iodin  and  the  patient  lies  on 
the  side  or  is  supported  in  a  sitting  position.  The  styleted  needle  is 
at  least  4  inches  long  and  has  a  caliber  as  large  as  tlie  lead  of  a  pencil. 
It  is  directed  toward  the  median  line  of  the  spine  and  slightly  upward, 
and  penetrates  a  variable  distance,  depending  upon  the  musculature, 
until  a  decided  change  of  resistance  is  felt.  This  usually  means  that 
the  subarachnoid  space  has  been  entered  and  spinal  fluid  under  tension 
will  then  escape.  It  should  be  allowed  to  flow  out  slowly,  and  mean- 
while careful  watch  is  kept  on  the  pulse  and  respiration  to  guard 
against  the  too  sudden  release  of  fluid.  If  any  obstacle  is  encountered 
<luring  the  introduction  of  the  needle,  it  is  to  be  wholly  or  partly  with- 
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drawn  and  re-introduced.  If  blood  escapes  at  first,  it  is  quite  likely 
that  a  vessel  has  been  penetratetl  en  route;  if,  however,  it  is  mwed 
with  ihc  cerebrospinal  fluid  rather  uniformly,  we  then  have  valuable 
evidence  of  basal  hemorrhage,  constituting  the  so-called  "bloody  tap." 
VeHcsection  is  another  method  of  reducing  intracranial  tension,  but 
it  is  applicable  onlj'  in  the  second  or  earlj'  third  stage  of  compresMon, 
and  for  that  reason  has  limited  value.  It  is  far  less  useful  in  traumatic 
than  apoplectic  cases  and  should  not  be  employed  unless  the  pulse  ij 
lull  and  bounding.  The  blood  is  best  extracted  from  a  vein  at  the 
bend  of  the  elbow,  and  an  amount  Is  withdrawn  sufficient  to  measur- 
ably reduce  the  volume  of  the  pulse.  I  have  never  known  this  method 
to  be  used  in  any  traumatic  case. 

Cerebral  Localization  and  Topography 

As  a  result  of  much  experimental  research  and  careful  clinical 
observation,  numerous  sections  of  the  brain  have  been  mapped  out, 
and  the  function  of  these  various  areas  is  now  known  with  such  a 
degree  of  accuracj'  that  knowledge  of  them  is  very  important  in 
interpreting  symptoms  of  head  injury. 

From  a  clinical  and  practical  standpoint  it  will  be  recalled  that  the 
brain  substance  is  divided  into  an  outer  or  superficial  portion  made  up 
of  gray  matUr  called  the  cortical  portion  or  c0rt€x;  and  of  an  inner  or 
central  or  deep  portion  made  tip  of  white  matter  known  as  the  meduUary 
portion. 

The  cerebrum  is  all  that  main  portion  of  the  brain  occupying 
chiefly  the  vertex  of  the  skull,  and  the  cerebfUum  is  that  under,  smaller 
portion,  lying  In  the  posterior  fossa  of  the  base  of  the  skull.  The 
pons  varolii  is  the  bridge  that  joins  the  cerebellum  to  the  medulla. 
the  latter  being  a  bundle  of  fibers  between  the  pons  and  the  spinol 
cord. 

The  cerebrum  is  divided  into  two  hemispheres  by  the  sagittal  suture, 
and  each  half  of  the  cortex  thus  formed  has  numerous  fissures  (or  sulci) 
and  convolutions  (or  gyri)  as  indicated  in  Fig.  444.  Of  these,  the 
three  fissures  of  greatest  surgical  importance  arc  Xhc  fissure  oj  Rolando. 
the  fissure  of  Sylvius,  and  the  porieio-occipital  fissure. 

Rolando's  fissure,  or  the  Rotandic  area,  is  located  on  the  skull  by 
marking  the  distance  from  the  root  of  the  nose  (nasion)  to  the  occipital 
protuberance  (inion).  On  this  line  locate  a  point  a  little  hack  of  half 
tlie  distance  (0.557  accurately)  and  this  will  denote  the  upper  end  of  the 
fissure.  From  this  point  drop  an  angle  of  67  degrees  downward  and| 
forward  for  3 J  inches,  and  thi*  will  outline  the  entire  extent  of  the 
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issure.  This  angulation  is  readily  obtained  in  practice  by  folding  a 
square  of  cardboard  or  thin  metal  in  half,  thus  forming  a  right-angled 
triangle.  If  now  the  right  angle  is  bisected,  an  angle  of  45  degrees  is 
formed, and  if  this  is  bisected  an  anglcof  67.5  per  cent,  is  produced,  and 
the  pattern  thereof  can  be  used  as  a  guide  by  placing  the  summit  of 
the  triangle  at  a  point  midway  between  the  nasion  and  occipital 
protuberance  (Chicnc  method)  (Fig.  444). 

Fissure  of  Sylvius  is  located  by  {1)  determining  "Reid's  base  line." 
which  runs  from  the  lower  margin  of  the  orbit  to  the  upper  border  of 
the  external  auditory  meatus. 
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F^.  444- — CnniomctTy  with  points  for  trrphininK  (indicated  0)  to  reach  various  Ic»ons 

(indicated  ■). 


(3)  Draw  another  line  parallel  to  tlic  above,  from  the  external 
angular  process  of  the  frontal  (upper  border  of  orbit)  backward  \\ 
inches.    This  is  point  "one." 

(3)  Locate  the  most  prominent  part  of  the  parietal  eminence  and 
draw  downward  from  it  a  line  perpendicular  to  the  base  line,  and  on  thb 
take  a  point  f  inch  below  the  eminence.    This  is  point  "two." 

A  line  (averaging  4  inches)  joining  points  "one"  and  "two"  will 
delimit  the  Sylvian  fissure,  and  the  anterior  limb  of  it  will  be  2  inches 
behind  the  external  angular  process. 

Paricto-occipital  fissure  is  found  by  continuing  the  above  line  out- 
lining the  fissure  of  Sylvius  to  the  median  line,  and  where  they  meet 
this  fissure  will  be  found.  It  is  also  defined  as  opposite  or  a  little 
>bove  the  Lambda;  or  6i  cm.  above  the  inion  (Thavc);  or  seven- 
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eighths  of  the  distance  from  the  mid-sagittal  point  to  the  tnlon 
(Anderson  and  Makitis). 

The  convolutions  or  gyri  with  their  respective  functions  are  in- 
dicated in  Figs.  445,  446.  447.  There  is  so  much  confusion  in  the 
nomenclature  of  these  convolutions  that  synonymous  terms  are  here 
given  in  brackets: 


First  frontal 

Superior  (mtiul 

GjTUS  (rontJts  superior 

Third  fmtiial 

Inferior  (nmlnl 

Gj-nia  froDtalis  inferior 

Fvmform  lobe 

lAteml  occipitotemporal  lobe 

Anicrioi  central 

Prcccnlial 

Ascending  fronuU 

Gyrus  cmtraUs  anterior 

First  occipital 

Su[>crior  occipital 

Third  ocdpitii 


ISecood  Irunul 
Middle  frantiil 
Cynu  (rontAlis  mediui. 

J  Qujwfrate  lobule 
I  I'rccuneus. 

I  Lingual  lobe 

I  Medijia  ocdpltotempotal  lobe. 

(Pusttfriof  central 
Poatccntml 
Asrcnding  [virictal 
L  Gyrus  ccntraUfi  posterior. 

{Second  occipital 
Middle  ocdpitaL 
Inferior  a(.-d|jitaL 


Likewise  there  is  a  good  deal  of  confusion  of  terms  denoting 
the  fissures  or  suld,  and  the  following  bracketed  names  are  used 
synonymously: 


F'«ure  of  Rolando 
Central  figure 
Fissum  centralis 
SeoMd  temponil  fi&sure 
]tliddle  temporal  li.tsure 
First  temporal  fis.surc 


I  Interparietal  fiasuie 
1  ParicLil  fifi&urc 

(  Postcentral  fissure 
1  Siilmu  retnH-entrvIb. 
Parallel  fiwure. 


Functionating  Cortical  Areas. "^From  a  surgical  standpoint  the 
region  about  the  Rolandic  area  is  must  important,  as  it  is  now  believed 
that  the  fissure  of  Rolando  (central  fissure)  divides  the  cortex  of  the 
brain  into  an  anterior  or  motor  and  a  posttrtor  or  sensory  field,  Some- 
times this  section  is  called  the  sensorimotor  cortical  area. 

In  this  regional  division  of  function  there  is  resemblance  to  the 
spinal  cord  (Figs.  445-447). 

Motor  Area,  or  the  Motor  Cortex.— This  lies  along  a  narrow  strip 
about  I  cm.  wide  situated  in  the  anterior  central  convolution  (ascend- 
ing frontal),  reaching  to  the  depth  of  the  fissure  of  Rolando.  The 
upper  limit  overlaps  on  the  midline  of  the  hemisphere  (the  paracentral 

'  CtaUng's  ankle  in  Keen's  Surgery  k  bifEcly  used. 
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is  broken  by  iwo  and  somelimcs  three  JiiiRles  (genua)  of  surgical  im- 
portance. Above  the  upfvr  angle  (superior  genua)  is  a  small  triangular 
area  which,  when  stimulated,  produces  muvemenlsof  the  hip.  knee,  und 
toe.  OpposiU"  lo  this  lie  centers  for  movements  of  ihe  chest  and  ab- 
domen. Betwecu  it  and  tlie  midtitf  anj;k  {genu*  are  the  centers  for 
the  upper  extremity,  the  shoulder  being  higher  than  the  hand  and 
lingers.  Opposite  this  middle  angle  (genu)  are  centers  (or  the  neck. 
and  below  it  those  for  the  face  and  eyelids  above  and  lips  below. 
Still  lower  and  generally  below  an  inferior  angle  (genu)  arc  centers  for 
the  jaws,  tongue,  vocal  cord,  pharynx,  etc. 

In  other  words,  the  upper  third  of  this  region  has  to  flo  with  motor 
control  of  the  lower  extremity  and  chest  and  abdomen;  the  middle  third, 
with  the  upper  extremity;  the  lower  third,  with  the  face  and  head. 

From  this  area  the  pathway  of  distribution  is  via  the  p>Tamidi 
tract,  and  this  latter  degenerates  if  the  cortical  area  is  sufTiciendy^ 
affected. 

Adjacent  to  this  motor  area  are  certain  other  centers  which  on 
stimulation  prcwlucc  various  complex  acts,  thus: 

Pars  Opercula. — This  lies  below  the  anterior  central  convolution 
(first  frontal),  and  it  controls  sucking,  chewing,  sneezing,  and  vocal- 
izing movements  (it  is  near  the  vocal  speech  center  of  Broca). 

Second  Frontal  Convolution  (Gyrus  Fronftilis  Afedius).  -Stimula- 
tion of  this  causes  movements  of  the  head  and  eyes  to  the  opposite 
side. 

Sensory  Area.— This  section  for  common  sensation  occupies  a 
place  in  the  posterior  central  convolution  (ascending  parietal)  corre- 
sponding to  thai  of  the  motor  area  in  the  anterior  central  convolution 
(ascending  frontal).  It  lies  largely  in  the  cortex  buried  in  the  fissure, 
and  occupies  superlicially  only  about  one-half  of  the  above-named  con- 
volution. Tactile  and  muscular  sense  and  the  capacity  ul  discrimi- 
nating points  in  contact  lie  close  to  this  posterior  central  convolution 
(ascending  parietal)  (Fig.  44S),  Pain  and  temijcrature  sense  arej 
probably  in  the  intermediate  postcentral  zone  of  Campbell.  The 
recognition  of  objects,  notably  the  stercognostic  sense,  i.<  located  a.s 
far  back  as  the  parietal  lobe  fWalton  and  l*aul). 

The  fibers  to  this  sensory  area  pass  from  the  optic  thalamus  in 
the  "cortical  lemniscus"  (Mankow)  of  the  corona  radiata  to  the  posl- 
Kolandic  territory,  and  in  their  course  they  lie  in  the  posterior  part 
of  the  internal  capsule. 

Visual  Area.-  The  primary  receiving  station  for  sigJit  impressions 
is  the  occipital  lobe,  particularly  on  its  mesial  surface  in  the  calcarine 
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»rea.  The  investing  fieUl  (visuopsychic)  extends  on  the  outer  surface 
{of  the  led  side)  in  the  second  occipital  convolution  as  far  as  the 
angular  g>'rus,  where  also  lies  the  visual  word  center  (reading)  which 
participates  in  speech  mechanism.  The  linpial  lobule  below  the  cal- 
carinc  fissure  appears  to  be  associated  with  color  perception  (Gushing). 
Auditory  Area. —Sensations  of  sound  are  primarily  received  in 
some  portion  of  the  superior  temporal  convolution,  and  ihey  are  "con- 
verted into  conscious  perceptions"  in  adjoining  parts  of  the  temporal 
lobe,  those  on  the  left  side  in  particular  being  concerned  iiith  the 
auditor}'  end  of  speech  mechanism.  "Extensive  lesions  on  the  right 
side  may  give  rise  to  no  appreciable  impairment  nf  hearing  on  the 
same  sitle,  and  there  is  much  confusion  over  the  unilaterability  or 
otherwise  of  the  registration  of  auditory  impulses"  (Cusliing). 
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fif.  44S.— CorUcal  centers  of  Ibe  bnin  (Idi  iutUi. 


The  elaboration  of  the  primary  sound -producing  stimuli  into  tone 
perception,  word  fjerception,  etc.,  occurs  in  the  district  enveloping  the 
primary  receiving  station;  this  is  known  as  the  auflitopsychic  area. 

Olfactory  Area. — The  center  for  the  sense  of  smell  is  chiefly  in  the 
pyrifomi  lobe;  there  is  some  difference  of  opinion  as  to  the  part  played 
by  the  adjoining  areas  of  the  uncinate  gyrus,  comu  ammonis.  etc. 

Gustatory  Aiea.— Ilie  center  for  the  sense  of  task  is  not  definitely 
determined,  but  is  prohabLy  at  the  lip  cif  the  limbic  lobe,  near  the  uncus. 
The  smell  and  taste  centers  arc  thus  placed  just  to  the  outer  side  of 
the  pituitary  fossa  and  henre  are  relatively  approachable  surgically. 

Speech  Area.-  In  right-handed  persons  there  are  four  speech  cen- 
ters on  the  left  hemisphere: 

(i)  Recognition  of  spoken  words  Is  in  the  outskirts  of  the  superior 
temporal  convolution  {i.  c,  close  to  the  primary''  auditor\-  center). 
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(?)  The  center  for  vocal  or  motor  speech  is  in  the  posterior  end  wf  the 
inferior  frontal  convolution  (third  frontal);  this  is  "Broca's  convolu- 
tion." 

(3)  The  visual  word  center,  concemetl  in  reading,  is  in  the  angular 
gyrus. 

(4)  The  uriting  center  (if  such  exists)  is  at  the  posterior  enri  of  the 
g>TU3  frontalis  medius  (second  frontal). 

It  is  not  improbable  that  the  fifth  center  exists  in  the  parietal  lobe, 
associating  the  sense  uf  touch  wilh  speech  mix-hanism.  It  is  to  be 
remembered  that  no  part  of  this  cortical  speech  roecbanism  can  be 
damaged  without  lo  some  evtent  affecting  the  rest;  the  most  serious 
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Fix-  44Q' — Sa^ttol  seclinn  of  the  briun  ^howinj;  t^csmcntal  -actions. 


disturbances  arise  from  involvement  of  (i)  and  (2),  these  being  knonm 
as  the  "primary  couple"  of  Wylic. 

Frontal  hltes  have  apparently  to  do  with  the  higher  mental  faculties 
(like  reasoning,  attention,  and  self-control),  and  lesions  hero,  especially 
on  the  left  side,  are  commonly  attended  by  dulness.  apathy,  loss  of 
concentration,  and  imperfect  ^elf-cnnlrol. 

Silent  Areas  or  Association  Fields.  -This  refers  to  those  uncharted 
regions  of  the  cerebral  cortex  (mainly  on  the  right  side)  concerned  in 
the  complex  processes  of  association,  and  lesions  of  these  are  "silent"' 
or  sjTnptomless.  so  far  as  our  present  knowledge  is  concerned. 

Basat  Ganglia,  Crura  Cerebri,  Corpora  Quadrigemina,aQd  Pons.-  - 
Injury  to  these  is  surgically  inacceti-sible,  and  tumors,  hydrocephalus, 
and  apoplexy  are  the  ordinary  lesions  fFig.  449). 
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Caudate  and  Lenticular  Nuclei  and  Ictenial  Capsule. — Involve- 
ment may  cause  hemiplegia  on  the  op]>c«silc  side;  if  the  posterior  part 
of  the  capsule  is  involved  there  will  be  sensorj'  changes,  othenviae 
none  exist. 

Optic  thalamus  involvement  may  cause  motor  disturbances  on  the 
opposite  side  (contralateral),  like  choreiform  movements,  athetosis,  or 
disturbances  of  sensation,  and  also  hemianopsia  in  some  cases  (Fig. 
450)- 
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Fig.  4SO.— The  optic  tracUsand  visual  fields;  +  mark»  indicate  lesions  rausing  hanhaopsbu 


Crura  cerebri  involvement  may  cause  paralysis  of  the  opposite 
limbs  and  of  the  motor  ocuU  (third  ner\'e)  of  the  same  side. 

Corpora  quadri^smina  involvement  miiy  lead  to  nphthalmoplegia, 
to  blindness,  and  deafness  when  the  geniculate  bodies  are  implicated, 
and  to  a  reeling  gait  and  vertigo  anil  a  tendency  to  fall  backward. 

Pons  involvement  shows  variable  signs;  the  most  characteristic 
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b  a  cambtnatiaa  of  cerebral  nerve  paralyas  on  the  sxm 
latcial)  as  the  tesao,  with  panljrsb  oi  ibe  taobs  aa  tbe 
this  h  ako  koowrn  as  "cToesed  hemipfeffa."    If  the 
above  the  decussation,  the  panl)-w$  wiD  be  hoiuilataaL 

Cerdfdlum  invulvcmcnt  producesinco-oniiiatkaof  gait  and  ttatioa. 
with  a  coarse  ataxia  accon]pan>ing  volitioaal  movcncat.  li  the 
middle  iabe  \&  in%-olv-ed,  thrsc  sv-mploms  are  IriUtenl;  tf  ooe  Uknl 
labe  is  affected,  the  signs  are  bomoiateraL  In  walrwig,  these 
patients  an  apt  to  red  toward  the  affected  side,  and  in  some  cases 
omvulsioiK  oocnr  (cerebellar  iJU).  N>-sUgaiiis  and  other  ocohr 
^ns  may  coexist,  and  spasticity  and  arching  of  the  spine  ocmr  in 
irritative  lesioos.  After  lesions  of  one  Jalcral  lobe,  s)-ny(om&  may 
wholly  disappear;  and,  indeed,  a  lateral  lobe  may  be  excised  vithout 
cauHnx  loss  of  function. 

Subcortical  area  (white  matter)  in\'Dlvenieot  causes 
irlcntical  with  tho^c  of  the  currespoodin;;  portions  of  the  cortex-  ThT 
schematic  manner  these  foregoing  lesions  are  gra|^iicaUy  indicated  in 
Fig.  450- 

iKTRACRAniAL  HEMORRHAGE 

As  already  stated  (see  pages  251. 232),  there  are  several  traumatic 
sources  of  origin  for  this  within  the  cranium,  cither  with  or  vrithouC 
fracture  of  the  &kull. 

Depending  upon  the  location  of  the  bleeding  we  refer  to  fotir  stes: 

(z)    Extradural   or    Epidural    Hemorrhage;    Hcmaioma    of  Dnrtt 

Mater;  Meningeal  ApopUxy.     Hemorrhage  between  dura  and  bone. 

(2)  Subdural  or  /ntermeningeal,-  HemoTrhige  between  dura  and 
arachnoid. 

(3)  5«A<W(i<rA«0M/.— Hemorrhage  between  pia  and  cortex. 

(4)  I ntracereltral  or  Cerebral  Hemorrhage,  or  Central  Hanorrkage, 
or  Cerebral  Apoplexy.     Hemorrhage  in  the  substance  of  brain. 

In  order  *A  frequency,  bleeding  may  originate  from:  (a)  Meoiogeal 
vessels;  (2)  pia-arachnuid  vessels;  (c)  venous  ^uses;  (<f)  intracerebral 
vessels. 

EXTRADURAL    OR    EPIDURAL    HEMORRHAGE;    HEMATOMA   OF    DURA 
MATER;    MENINGEAL    APOPLEXY 

This  is  the  commonest  source  of  origin  and  is  generally  due  to 
laceration  of  the  middle  meningeal  artery,  although  the  veins  and 
venous  sinuses  occasionally  are  impUcale<l.  The  blood  ordinarily 
collects  in  the  temporal  region  between  the  skull  and  untorn  dura;  but 


if  the  Tatter  is  damaged,  the  Weeding  may  be  extradural  and  subdural 
iis  well. 

Anatomy.  -  The  middle  meningeal  artery  enters  the  cranium 
through  the  foramen  spino&um  anti  then  runs  in  a  groove  on  the  tem- 
poral bone,  and  between  the  latter  and  the  dura.  It  di\ides  into  an 
anterior  branch  passing  forward,  and  a  posterior  branch  passing  back- 
ward (see  Fig.  224).  From  its  more  vulnerable  location,  the  anterior 
branch  is  much  more  commonly  involved. 

Extradural  hemorrhage  may  far  less  frequently  occur  in  the 
frontal  anti  occipital  regions. 

Causes. — fractured  Skull. — Simple  or  compoun^l,  usually  as  cracks 
or  fissures  of  the  temporal  vault,  spre-ading  more  or  less  into  the  base. 
Penetrating  wounds  are  another  source. 

WilhotU  FriulurcA  Skull.— A  raiher  rare  source,  generally  arising 
from  contrccoup  and  located  on  the  side  opposite  to  the  receipt  of 
violence,  being  a.ssociated  with  cerebral  contusion. 

Site,  Shape,  and  Size  0/  Clot.  Usually  it  is  circumscribed  and  disk- 
like,  and  in  one  of  the  three  sites  indicated  on  page  252.  The  central 
I>art  is  generally  thickest,  the  main  source  of  pressure,  and  the  means 
by  which  the  dura  is  stripped  from  the  bone. 

The  site.  nUu.  and  extent  of  the  bleeding,  and  the  cohesion  of  the 
dura,  determine  the  size  of  the  clot. 

Dural  adhesion  is  most  marked  in  the  young  and  the  old ,  and  hence 
this  variety  of  hemorrhage  is  least  likely  at  age  extremes. 

The  average  weight  of  clots  is  from  4  to  6  ounces;  if  larger  than  tliis, 
intracranial  pressure  usually  is  sufficient  to  cause  death. 

Symptoms. — The  essentia!  element  is  the  extent  of  compression, 
as  this  is  the  determining  factor  in  diagnosis  as  welt  as  treatment.  In 
all,  the  history  of  the  case  is  exceedingly  important,  particularly  that 
portitm  relating  to  the  sequence  of  symptoms  in  an  effort  to  ascertain 
if.  after  the  primary-  concussion,  there  was  a  period  of  consciousness  and 
apparent  well  being— the  so-called  "free  interval."  The  preliminar;' 
examinatioti  is  equally  important,  and  when  possible  the  entire  scalp 
should  be  shaved,  so  that  anothcnvise  hidden  abrasion,  hematoma,  or 
area  of  ecchymosis  may  be  brought  into  view.  Careful,  systematic 
bilateral  palpation  with  the  flat  hand  is  very  valuable  as  a  means  of 
determining  irregidarity  or  altered  consistency  in  scalp  and  skull. 
Percussion  should  be  made  just  as  carefully  as  if  the  chest  was  being 
examined  and  tn  the  sami;  comparative  manner. 

Clinically  speaking,  there  are  four  groups  of  cases,  each  dependent 
upon  the  nature  of  the  injury,  the  site,  the  extent  and  rate  of  the 
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cloUinj;.  and  to  a  lesser  degree  upon  the  individual  (age,  habits, 
general  physique). 

Gtou|)  I.  Concussion,  Free  Interval,  Compression. — This  i=  the 
classical  type  of  extradural  hemorrhage,  generally  indicating  middle 
meningeal  involvement. 

After  an  injur\'  to  the  head  the  patient  is  rendered  unconscious  for 
a  variable  time  (usually  short),  and  then  arouses  or  is  aroused suffi-] 
cicntly  to  talk  and  recognize  jjcrsons  and  surroundings.  Walking  may 
c\x-ii  be  pohsible.  and  in  some  few  cases  return  to  work  has  occurred. 
During  this  ''free  interval"  there  is  usually  complaint  of  pain  in  the 
head,  dizziness,  nausea,  roaring  in  the  ears,  and  weakness;  some  few- 
patients  assert  freedom  from  all  subjective  symptoms.  This  sort  of 
patient,  if  seen  by  a  physician,  is  usually  regarded  as  suffering  froni 
concussion  (with  perhaps  a  scalp  wOund  or  hematoma)  or  an  uncom- 
plicated fracture  of  the  skull.  If  the  patlcni  i.-*  drunk  when  hurt, 
treatment  may  be  given  for  a  scalp  wound  or  some  minor  injury,  and 
then  sometimes  the  victim  is  returned  to  a  police  cell  orpui  to  bed.  or 
perhaps  allowed  to  go  about  unattendeil.  Later,  usually  williin  a  few 
hours,  some  twitching  is  noticed  in  moving  the  hand  or  forearm  or  face. 
I^tcr  still,  this  twitching  may  become  convulsive,  and  go  on  to  paral- 
ysis. The  drunken  patient  may  receive  no  further  notice  until  ster- 
torous respiration  or  deep  coma  attracts  attention  enough  to  call  a  phys- 
ician, who  discovers  parUysis  of  an  uxtremily  or  of  one  side  of  the  face. 

In  other  words,  the  immediate  symptoms  of  onset  are  those  of 
concussion  with,  a  succeeding  "free  interval." 

The  ititermcdiak  symptoms  are  irritative,  as  indiratcdby  twitching, 
jerking,  or  actual  clonic  convulsive  movements  in  the  face  or  extremity 
(nearly  always  tlie  upper). 

The  laU  sj-mptoms  arc  paralytic,  in  which  the  face  or  extremity  is 
flaccid.     In  left-sided  hemorrhage  motor  aphasia  commonly  occurs. 

Unconsciousness  may  be  absent,  partial,  or  complete;  it  is  alwaj'S 
present  with  clots  of  large  size,  causing  compression. 

Sensatian  is  generally  absent  in  the  paralyzed  limbs.  With 
general  compression  there  are  cardinal  signs  of  the  condition,  such  as 
pupillary  changes  (contracted  or  irregular  at  first,  and  later  dibted  and 
usually  squinted  toward  the  lesion) ;  choked  disk;  increased  Hood-press- 
ure; slowing  and  deepening  of  respiration;  slow  pulse.  The  pupillary 
signs  may  at  first  be  limited  to  the  affected  side. 

In  a  general  way  it  may  be  stated  that  the  immediate  onset  of  com- 
pression signs  indicalL-s  depressed  fracture  or  massive  hemorrhage; 
intermedidte  onset  of  compression  (within  a  few  hours)  indicates  hcmor- 
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rhage;  late  onset  of  compression  faflcr  thirty-six  or  forty-eight  hours) 
indicates  infection  or  secondarj'  bleeding,  as  from  a  vessel  temporarily 
plugged  by  a  clot,  bony  spicule,  or  foreign  body. 

Complete  hemiplegia  practically  never  occurs  from  cortical  hemor- 
rhage, because  a  clot  large  enough  to  invade  the  entire  motor  area 
invariably  induces  some  general  fatal  compression. 

For  the  same  reason,  meningeal  hemorrhage  rarely  affects  the  lower 
extremity,  because  the  leg  center  b  so  high  on  the  cortex  and  thus  is  too 
distant  from  the  silt'  of  initial  rupture  of  the  vessel. 

Group  3.  Concussion,  No  Free  Interval,  Compression--  Here  the 
patient  becomes  unconscious  and  reniain.'i  so,  and  there  may  or  may 
not  be  local  evidences  of  an  irritative  or  paralytic  form  before 
compression  becomes  manifest. 

This  type  follows  extensive  fractures  (sample,  compound,  or  de- 
pressed) ,  leading  from  the  vault  to  the  base,  or  \'ica  versa ;  it  also  occurs 
with  contusion  or  laceration,  and  in  gunshot  and  foreign  body  injuries. 

A  few  of  these  patients  arc  scon  cariy  enough  to  follow  the  transi- 
tion from  concussion  to  compression,  and  this  is  usually  indicated  by 
a  spreading  of  irritative  signs  (tw^ilching  or  con\-ulsion)  into  paralysis 
and  increasing  compression. 

Group  3-  Compression  Immediate.— These  are  generally  fractures 
of  the  base  of  the  skull  associated  with  considerable  comminution  or 
depression  of  the  vault,  often  compound.  They  occur  also  from  gun- 
shot nr  other  penetrating  wounds  ordinarily  involving  the  trunk  of  the 
middle  meningeal,  the  pia-arachnui<L  i.>r  sinus  vessels  separately  or 
together,  and  thus  they  resemble  subdural  hemorrhage  and  contusion. 
The  cardinal  signs  of  generalized  compres.'-ion  generally  appear  at  once 
and  most  of  the  palients  prnmptly  die. 

Group  4.  No  Concussion,  Apparently  Well,  Compression.— This 
is  a  ver)'  rare  group,  in  which  there  may  be  few  objective  evidences 
of  injury,  and  yet  in  a  few  hours  signs  of  compression  appear.  Some 
in  this  group  may  exhibit  eWdences  of  a  comminuted  or  depressed 
fracture  of  the  .skull  without  other  signs,  and  within  a  few  hours  a 
spicule  of  bone  or  a  release  from  clotting  may  induce  sudden  massive 
bleeding  and  accompanying  intracranial  tension. 

Treatment.  The  main  indication  is  to  slop  the  bleeding,  and  thus 
prevent  or  relieve  compression. 

In  case  of  doubt  it  is  often  safer  to  operate:  but  a  reasonable  time 
may  elapse  in  stationary*  cases  and  when  symptoms  are  subsiding. 

To  reach  the  meningeal  vessels  use  the  topographic  zone  nlreatly 
indicated  (see  pages  462,  463);  a  safe  and  reasonably  accurate  rule  is 
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that  of  Vogt,  who  locates  the  main  vessel  by  marking  a  point  tttT> 
fingerbreadths  above  Ihe  zygoma  and  a  thumbbreadlh  behind  the 
vertical  j>rofcss  of  the  malar. 

A  boiic-rtap.  convexity  upward,  may  be  turned  down  here  (after 
the  manner  indicated  on  page  259).  or  the  site  may  be  reached  through 
the  subtemporal  decompression  incision  of  Crushing  (see  page  260). 

If  a  depressed  fracture  is  present,  the  area  adjacent  to  it  may 
be  first  trephined  (or  elevation  purposes,  the  button  of  bone  being 
removed  as  near  to  the  region  of  ihe  meningeal  vessel  as  possible.  The 
original  traumatic  or  operative  opening  is  enlarged  as  far  as  necessary 
to  secure  the  bleeding  vessel.  Organized  clot  is  generally  scoope<l  or 
irrigated  away,  and  the  dura  is  unopened  unless  it  fails  to  pulsate  or 
gives  evidence  of  harboring  a  subdural  effusion.  If  opened,  tiie  incision 
is  made  in  such  a  way  as  to  be  well  within  the  rim  of  removed  bone:  a 
semicircular  or  M-  or  W-ahaped  incision  is  usually  made,  and  it  is 
loosely  sutured,  tension  permiuing.  after  the  clot  is  removed. 

Sharp  spiculac  of  bone  arc  to  be  removed,  but  flattened  segments  of 
depressed  skull  can  be  left  unless  caved  in  enough  to  actually  touch 
the  dura.  A  wick  of  niblwr  tissue  or  a  few  strands  of  twisted  catgut 
or  silkworm-gut  are  introduced  to  the  dura  level,  and  brought  out  at 
the  lower  angle  of  the  wound  or  ihrough  a  special  stab  made  in  the 
flap.    It  is  unwise  to  introduce  drainage  into  the  brain  substance. 

Bleeding  points  inaccessible  to  liemostasis  by  ligature  or  pressure 
may  sometimes  be  controlled  by  wicks  of  gauze,  and  these  are  brought 
to  the  surface  after  the  same  manner  as  drainage;  small  pieces  of  muscle 
or  fascia  may  also  act  as  hemostatic  patches.  Drains  or  wicks  are 
usually  removed  in  twenty-four  to  forty-eight  hours. 

If  the  clot  is  not  reached  on  the  side  expected,  the  surgeon  is  often 
justified  in  trephining  on  the  opposite  side. 

Prognosis. — Cushing  states  that  80  per  cent,  of  these  cases  end 
fatally  if  un<)i>crnted  upon,  60  per  cent,  dying  within  the  first  day; 
67  per  cent,  of  the  o[X'rated  cases  recovered. 

The  outcome  is  dependent  very  largely  upon  Ihe  degree  of  compres- 
sion, as  this  is  a  greater  determining  factor  than  the  apparent  extent  of 
the  injur}'. 

Compound  fractures  and  certain  fractures  of  the  base  with  free 
bleeding  apparently  decompress  themselves  to  some  extent,  and  the 
same  is  true  in  some  cases  where  there  has  beena  loss  of  skull  and 
brain  substance.  In  simple  fractures  1  have  known  of  a  number  of 
cases  in  which  the  multiplicity  of  the  cracks  or  fissures  anatomically 
prevented  compression. 
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SUBDURAL   HEMORRHAGE 

This  form  is  conimouLT  ihaii  Uie  preceding,  according  to  Cushing, 
but  most  obscn-iTs  rank  il  second  in  frequency.  It  occurs  typically 
in  spreading  fractures  of  the  base  of  the  skull  with  diffuse  venous 
hemorrhage.  In  other  cases  there  may  be  foci  of  bleeding  capable 
of  producing  localizing  signs. 

Symptoms.— The  typical  form  presents  a  picture  of  coma  with  signs 
of  compression  more  or  less  marked;  in  other  words,  the  signs  of 
"Group  3"  of  extradural  hemorrhage  are  verj'  closely  paralleled. 
It  is  quite  impossible  to  be  certain  as  to  the  diagnosis  in  many  instances, 
but  in  a  general  way  llic  symptoms  of  progression  are  less  rapid  be- 
cause the  bleeding  is  nearly  always  venous  rather  than  arterial.  The 
temperature  is  tikcly  to  be  higher,  and  irritative  siritiptoms  (like  twitch- 
ing or  con\TiIsions)  and  signs  of  pressure  are  likely  to  be  unilateral. 
Generally  speaking,  a  diagnosis  of  subdural  hemorrhage  can  be  enter- 
tained in  any  case  of  profound  concussion  plus  compression.  The 
diagnosis  is  rendered  less  conjectural  if  lumbar  puncture  discloses 
bloody  fluid.  Contusion  of  the  brain  with  or  witliout  laceration  may 
also  coexist,  and  some  added  confusion  may  arise  if  aiute  traumatic 
cerebral  cdttaa  is  sufficiently  present  to  produce  signs  of  pressure.  This 
last  somewhat  resemble.s  the  edema  of  delirium  tremens  and  it  must 
not  be  confounded  inth  it. 

Treatment. —  Jhe  e.\pectant  plan  may  be  followeil  unless  compres- 
sion is  advancing,  and  then  some  method  of  decompression  must  be 
adopted.  As  staled,  most  of  these  cases  arc  associatc-d  with  basal 
fractures  (usually  middle  fossa),  and  for  that  reason  the  subtemporal 
decompression  method  of  Cushing  (sec  page  360)  k  probably  the  most 
uniformly  satisfactory,  as  it  afTords  a  good  approach  and  reasonable 
subsequent  praleclion  in  the  event  of  a  hernia  of  the  brain,  .'\ftcr 
the  dura  has  been  exposed  and  opened  (in  many  cases  it  is  already  torn 
and  brain  sulistante  oozes  out)  the  tcmpornl  lobes  can  be  elevated 
and  bloody  fluid  or  clots  better  removed.  Drainage  is  usually  needed ; 
none  should  be  employed  unless  a  reasonable  amount  of  fluid  con- 
tinues to  flow  out.  If  the  brain  should  bulge,  the  split  temporal 
muscle  and  scalp  should  be  sutured  as  closely  as  possible  notwith- 
standing. 

Prognosis-— This  largely  is  that  of  fractured  base,  and  about  50 
per  cent,  of  the  latter  recover;  with  early  decompression  the  propor- 
tion is  perhaps  slightly  better. 


SUBARACHNOTD  HEMORRHAGE 

This  variety  occurs  wiih  cuntusiun,and  laceration  of  the  brain  anrl 
relatively  few  cases  are  rellevable  because  medullary  compression  is  so 
great  that  death  occurs  promptly.  If  the  l)leeding  occurs  over  the 
hemispheres  and  is  reasonably  localized,  then  signs  of  subdural  hemor- 
rhage usually  exist. 

Treatment. — Decompression  and  pricking  of  the  membrane  be- 
tween the  convolutions  may  benefit  some  localized  cases  with  in- 
considerable contusion  or  laceration.  At  operation  the  involved  por- 
tion is  of  a  characteristic  cherry-red  color.  In  some  of  the  unoperated 
cases  these  arachnoid  areas  later  organize  and  form  ihiclc-walled  cysls.^ 
giving  signs  of  tumor. 

Sometimes  ruptured  aneurysms  of  superficial  cerebral  vessels  pi 
ducc  hemorrhage  of  this  type. 

Prognosis. — This  depends  upon  the  a.ssociated  injury.  In  the 
localized  forms  over  the  hemispheres  the  outlook  is  good ;  otherwise  it 
is  generally  very  unfavorable. 
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Fig.  451.— ArciLs  usually  invoKiH  in  cerebral  hemorrhage:  Art.LS..  Lcntinda  stri- 
ate, or  "artery  of  apoplexy";  AtLLjO.,  lenticul&r  optic  artery;  ArtX)Ji.,  extetnal  optii 
iirtciy. 


INTRACEREBRAL  HEMORRHAGE   (CEREBRAL  APOPLEXY^ 

This  never  occurs  as  the  result  of  e.xtemal  injur\'  unless  produced 

by  a  bullet,  weapon,  or  some  form  of  penetration  of  the  skull,  and  such 

a  rare  occurrence  would  probably  be  immediately  fatal  because  of  the 
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damage  inflicted  on  thv  intervening  vessels  and  structures  before  those 
deeper  in  were  reached. 

This  type  of  hemorrhage  is  ordinarily  due  to  rupture  of  one  of  the 
vessels  in  the  circle  of  Willis ;  the  anterior  branch  of  the  middle  cerebral 
("Charcot's  artery  of  apoplexy")  is  involved  in  60  per  cent,  of  such 
cases.  Miliary  ancur>'sms  of  these  vessels,  arteriosclerosis,  heart  and 
kidney  disease.  s>^hilis,  tumors,  and  other  nun-traumatic  causes  are 
at  fault  in  the  average  case  (Fig.  451). 


LATE  TRAUMATIC   APOPLEXY 

This  is  the  term  recently  given  by  Bollinger  to  certain  cases  of 
cerebral  apoplexy  occurring  some  days  after  head  injury — the  so-called 
"SpStapoplexie."  Eisendrath,  dting  Stadelmana,  states  that  the 
longest  recorded  inter\-ening  dear  period  between  the  head  injury 
and  the  apoplexy  is  four  weeks, 

A  connection  between  head  injury-  and  ordinary  apoplcxj'  is  rarely 
sought  to  be  established  except  in  medicolegal  cases,  as  in  others  the 
usual  and  ordinary  causes  are  satisfactorily  evident,  and  any  more  or 
less  remote  incident  is  usually  regarded  as  coincidental.  I  have.knuwn 
5  cases  in  which  such  claims  were  brought  to  court.  One  "stroke  of 
apoplexy"  occurred  two  days  after  the  accident;  another,  seven  weeks; 
another,  one  year. 

From  a  surgical  standpoint  it  is  impossible  for  the  nccdle-calibcred 
"arterj-  of  apoplexy"  to  be  broken  by  a  blow  on  the  head  that  fails  also 
to  break  other  vessels  nearer  the  site  of  the  violence;  if  this  combina- 
tion occurred,  death  would  doubtless  ensue.  The  most  extensive 
forms  of  skull  and  brain  injury-  at  times  may  nipture  many  of  the 
other  vessels,  yet  those  at  the  base  escape,  doubtless  due  to  their 
splendid  ]»rotection.  The  usual  and  ordinary  cause  of  cerebral  apo- 
plexy is  a  diseased  cardio\ascular  mechanism,  and  when  the  arterial 
pipe  is  ready  to  burst,  it  bursts  independent  of  any  injury  or  other 
extraneous  clement,  although  many  so-called  ''exciting  causes"  may 
be  regarded  as  productive  and  may,  indeed,  be  coincidental.  All  sorts 
of  physical  and  mental  strain  are  thus  denominated  as  '"exciting 
causes,"  such  as  sneezing,  running,  coughing,  turning  quickly  in  bed. 
worry,  grief,  and  many  others;  but  these  arc  merely  coinddvnUil.  and 
not  in  the  least  producing,  actuaiittg.  determining,  or  ascribable  causes. 

These  every-<lay  facts  make  it  exceedingly  difficult  to  place  any 
reliance  on  the  theoretic  and  unpathologic  connection  between  a 
remote  head  injury  and  a  subsequent  cerebral  apoplexy.  Kven  in 
Germany,  where  this  idea  originated,  there  has  been  much  disagree- 
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ment;  and  in  this  country,  as  stated,  it  is  heard  of  practically  only  tn 
medicolegal  exigencies. 

In  some  instances  a  fall  incident  to  a  "stroke"  causes  head  injury, 
and  some  preliminarj'  confusion  may  arise  because  of  symptoms  that 
are  regardeil  as  traumatic,  but  in  reality  are  apoplectic;  in  other  words, 
the  previous  histor>*  and  ihe  examination  will  determine  that  the 
apoplexy  preceded  and  did  not  succeed  the  fall. 

Complications  and  SEQtTEL^  op  Head  Injury 

These  may  be  divided  for  description  into  (a)  infiammatory 
{b)  non-inflammatory. 

ia)  Inflammatory.-  Infection  of  the  meninges:  Epidural  abscess; 
purulent  pach>'Tnemagilis:  subdural  abscess;  purulent  leptomenin^lis, 
Infection  of  the  brain:  Encephalitis;  cerebral  abscess.  Infection  of  the 
sinuses:  Enceplialitis;  cerebral  abscess. 

(6)  Non-inflammatory. — Structural:  Cranial  defects  (holes,  depres- 
sions); hernia  cerebri.  Nervous:  Paralysis  flirabs,  special  senses. 
cranial  nerves);  epilepsy;  insanity  and  the  p.sychoses;  hj'steroneuras- 
thenia. 

INFLAMMATORY  SEQlTELiE 

Injection  of  the  Meniiigct;  Septic  iXfeuinaitis;  Epidural  Absces$: 
Purulent  Pachymeningitis;  Pacbymcuitif^itis  Externa. — Ordinarily 
this  is  due  to  infected  com|Jound  depres.sed  fractures  of  the  vault,  and 
occasionally  from  infected  wounds,  hcmatomata,  bums  of  the  scalp,  or 
superficial  penetrations  of  the  skull. 

Symptoms. — In  general,  there  are  evidences  of  an  infected  scalp 
wound,  with  such  signs  as  fe\'cr,  chills,  headache,  vomiting,  local  tender- 
ness, and  percussion  dulness.  If  the  involvement  is  large  enough  and 
properly  placed,  there  may  be  added  signs  of  focal  irritation  or  pressure- 
Ordinarily  these  septic  symptoms  do  not  appear  within  the  first 
three  da)-^.  and  in  some  exceptional  cases  they  are  delayed  for  several 
weeks,  but  in  such  cases  ihe  interval  is  occupied  by  sj'niptonis  oi 
cortical  or  other  irritation. 

Infection  may  also  enter  from  the  frontal,  ethmoidal  and  sphe- 
noidal sinuses,  and  from  the  middle  ear. 

7Vfo(men(.— The  focus  having  been  located,  the  indication  is  to 
evacuate  the  pus  through  a  suitable  opening  in  the  skull,  care  being 
taken  to  prevent  damage  to  the  parts  about  the  abscess.  When  pus 
is  diffused,  multiple  trephine  oiicning  may  be  necessary.  l*he  general 
treatment  is  appropriate  to  the  existing  s>'mptoms  of  sepsis. 
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Subdural  Abscess;  Purulent  Leptomeningitis;  Leptomeningitis 
Intenui.  This  is  the  condition  known  also  as  menhigo-eticephalilis 
(Koenig)  anc!  traumatic  meningitis  (von  Bergmann).  The  causes  are 
the  same  as  in  the  foregoing,  but  ordinariiy  a  fracture  of  the  base  exists 
and  the  infection  travels  through  a  ruptured  ear-drum  or  broken  eth- 
moid or  orbital  plate  of  the  frontal. 

'ITie  tj-pical  signs  may  not  appear  until  evidences  of  the  initial  con- 
cussion or  injur)*  have  passed,  and  then  gradually  or  suddenly  a  stage 
of  irritation  commences,  u*ith  increase*!  temperature  and  pulse,  head- 
ache, nausea,  vomiting,  chills.  If  the  purulent  collection  is  over  the 
vertex,  there  may  be  focal  signs;  if  at  the  base,  there  will  be  rigidity  and 
tenderness  of  the  muscles  of  the  nec-k  ami  involvement  of  some  of  the 
cranial  nerves,  indicated  generally  by  such  signs  as  pupillarv*  contrac- 
tion, squint,  facial  s]jasm  or  asvTnmetrj'.  Soon  follows  the  stage  of 
paralysis,  and  then  the  evidences  of  generalized  compression  appear 
(choked  disk,  respiratory  involvemenl.  and  slow  pulse).  Kemig's 
sign  (Impossible  to  straighten  the  beni  knee  without  lifting  the  pelvis) 
is  present  and  there  is  a  tachc  c6ribralc.  Lumbar  puncture  obtains 
pus  (usually  showing  staphylococci  or  streptococci)  and  a  leukocytosis 
is  present. 

Treatment. — Trephining  may  be  effective  in  some  cases  of  localized 
purulent  effusion;  but  in  others  with  a  generalized  collection  of  pus 
little  can  be  expected  even  from  multiple  openings  for  decompression. 
Autogenous  and  heterogenous  vaccines  are  sometimes  beneficial. 

Prognosis. — Cases  that  recover  may  give  permanent  evidences  of 
muscular  paralysis  or  contracture.  The  involvement  of  the  crania! 
ner\'cs  (especially  the  facial)  is  often  recovered  from.  Hearing  and 
sight  impairments  are  often  benefited  and  sometimes  entirely  relieved. 

Generally  speaking,  the  outlook  is  poor  as  to  life  and  ultimate 
function. 

Infection  of  the  Brain.- -  Encephalitis. — Inflammation  of  the  sub- 
stance of  the  brain  is  due  to  infected  penetrating  wounds  or  compound 
depressed  fractures;  vcrj'  rarely  it  may  follow  infection  from  one  of  the 
sinuses  or  canals.  TTie  condition  resembles  subdural  abscess  (menin- 
go-encephalitjs)  from  a  clinical  standpoint  and  practically  cannot  be 
diflerentialed  from  it. 

Cerebral  Abscess;  Abscess  of  the  Brain;  Acute  Suppurative  En- 
cephalitis.— The  cerebnim  is  involved  twice  as  often  as  the  cerebellum, 
and  the  temporal  region  is  the  usual  site. 

Frontal  lobe  involvement  is  very  rare  despite  the  contiguity  of  the 
frontal  sinus  and  the  frequency  of  fracture  of  this  bone. 
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Abscessi^  may  be  s<)litar>'  or  multiple,  and  when  due  to  trauma  they 
are  contiguous  to  the  seat  oj  origin  (McEwen,  cited  by  Eiftcndratht.  and 
in  lliis  respect  they  differ  from  abscesses  due  to  other  causes.  Recent 
abscesses  contain  a  reddish  pus  in  a  more  or  less  wcll-defmcd  cavity; 
later,  tjic  pus  is  green  and  odorous.  Staphylococci  and  streptococci 
are  usually  fouml  in  those  of  traumatic  origin;  others  may  show 
pneumococci  and  typhoid  or  colon  bacilli. 

Catnes. — Infected  fractures  of  the  vault  or  penetrating  wounds  of 
the  skull  arc  the  usual  Traumatic  sources.  About  1 5  ]ier  cent .  of  cases 
are  said  to  be  traumatic,  and  other  sources  of  origin  arc  otitis  media, 
sinus  involvement,  and  metastases  from  pus  foci  elsewhere.  Middle- 
car  disease  is  probably  the  commonest  of  all  sources  and  cerebral  ab- 
scess may  result  from  it  years  after  the  process  has  become  chronic; 
cases  arc  recordi^d  following  otitis  media  that  existed  nearly  half  a 
century. 

It  is  very  questionable  if  an  abscess  can  uccur  from  head  injury  in 
the  absence  of  a  fractured  skull.  If  such  an  origin  is  to  be  regarded  as 
causative,  a  preceding  hemorrhage,  contusion,  or  laceration  must  have 
existed,  and  no  other  more  usual  source  of  origin  (as  the  middle  ear) 
b  known  t(»  e.vist. 

Symptoms. — There  are  two  clinical  forms,  the  aatte  and  chromf. 

Acute  forms  ordinarily  do  not  appear  wltliin  a  week  of  the  accident, 
and  the  iniiial  stage  begins  with  headache,  nausea,  fe\'cr,  and  chill}' 
sensations.  Mental  toqjor  or  restlessness  may  exist.  There  may  be 
local  tenderness  in  the  neighborhood  of  the  original  wound  or  fracture. 

A  latent  stage  may  then  appear,  lasting  several  days,  with  apparent 
subsidence  of  the  preceding  symptoms.  The  manifest  stage  then 
appears,  in  which  all  the  foregoing  symptoms  are  exaggerated  and  the 
mental  condition  is  one  of  irritation  or  apathy.  If  the  purulent  col- 
lection is  so  situatc<i  that  local  pressure  is  possible  there  will  Ik.'  f«Kal 
manifestations  (as  facial  jmralysis  or  pupillarj'  changes).  Leukoc>- 
tosis  is  present. 

The  terminal  stage  is  that  of  compression  often  with  pyemic  evi- 
dences. 

Chronic  forms  may  develop  a  long  lime  after  the  initial  injury,  and 
in  some  reported  cases  years  have  elapsed.  .\s  state<l  previously, 
there  is  always  a  direct  pathway  from  the  original  injur>*  to  the  aba 
in  such  instances. 

The  symptitms  of  this  form  are  practically  those  of  tumor,  and  no 
evidence  of  trouble  may  exist  unless  the  pus  collection  is  large  enough 
or  so  situated  as  to  cause  pressure  on  some  focalizing  zone.     Many 
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abscesses  arc  disrovered  postmortem  in  so-called  "silent  areas"  which 
in  life  gave  no  s>*mptoms  whatever;  occasionally  rather  large  abscesses 
are  thus  found  in  regions  that  apparently  should  have  produced  focal 
symptoms.  Sometimes  an  encapsulated  or  quiescent  chrouic  abscess 
imdcrgoes  changes  in  size  or  location,  and  then  symptoms  like  those  of 
acute  abscess  appear.  Some  cases  are  subject  to  periodic  exacerba- 
tions of  this  sort  characterized  by  symptoms  appropriate  to  their 
location. 

Some  of  these  patients  arc  often  regarded  as  epileptics  (abscess  in 
region  of  motor  cortex),  insane  (abscess  in  frontal  region),  or  suflfering 
from  tumors  or  cj'sts  (cerebral  or  cerebellar),  and  the  exact  conditions 
are  often  not  determined  until  autopsy. 

Dijcrentiatioti  in  the  actik  forms  is  to  be  made  from  meningitis 
(especially  purulent  leptomeningitis),  encephalitis,  and  sinus  throm- 
bosis. 

The  first  two  of  these  are  <iif!icuH  to  differentiate;  but  in  the  last, 
the  typical  rise  and  fait  of  temperature,  the  chills,  ami  the  usual  middle 
ear  or  mastoid  involvement,  or  jugular  tenderness  usually  serve  as 
distinguishing  factors,  A  careful  historj'  is  of  prime  importance  and 
proljably  offers  the  best  chie  to  the  nature  and  extent  of  the  condition. 

Meningitis  maj'  sometimes  be  determined  by  examination  of  the 
fluid  obtained  by  lumbar  puncture;  with  abscess  the  leukocytes  are 
not  increased,  but  in  meningitis  (even  of  the  tubercular  variety)  a 
leukocytosis  jjcrtains,  Normally  there  are  but  one  or  two  leukocytes 
in  a  5-c.c.  ccntrifuged  specimen  of  cerebrospinal  fluid;  in  ordinary 
meningitis  there  may  be  100,  and  in  tuberculous  meningitis  Q52 
(Gushing,  quoting  Fuchs  and  Rosenthal). 

Lumbar  puncture  must  be  carefully  performed  if  compression 
exists,  as  the  release  of  pressure  may  crowd  the  brain-stem  into  the 
foramen  magnum  and  produce  instant  death.  For  this  reason  only  a 
small  amount  of  Euid  should  be  aspirated. 

Abscess  pus  may  be  sterile,  especially  in  chronic  forms. 

jr-Ray  examination  is  sometimes  helpful. 

Tmilmcnl. —T\\c  primary  antiseptic  care  of  scalp  wounds  and  com- 
pound fractures  has  done  much  to  diminish  abscess  formation,  and  the 
importance  of  this  sort  of  prophylaxis  cannot  be  overestimated. 

Next  in  importance  is  early  recognition  and  the  institution  of  ex- 
ploration and  drainage  before  the  later  stages  of  the  process  arc 
reached. 

Operation  in  traumntic  cases  is  generally  performed  over  the  site 
of  the  initial  Injury,  and  the  trephine  opening  is  so  planned  that  it 
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affords  the  maximum  exposure  for  drainage.  WTien  possible,  a< 
can  be  readily  obtained  by  the  method  described  as  subtemporal  de- 
compression. If  the  abscess  is  not  apparent  on  exposure  of  the 
cortex,  a  thin  knife  or  hollow  needle  is  inserted  into  suspected  terri- 
tory, and  when  the  focus  is  thus  reached,  a  channel  of  exit  is  provided 
and  gauze  or  other  drainage  introduced.  Irrigation  is  unwise  unless 
the  abscess  cavity  is  well  defined.  The  gauze  is  usually  undisturlied  for 
several  days,  and  the  patient's  head  is  placed  in  a  dependent  position 
to  aid  the  escape  of  the  pus. 

In  otitic  cases,  and  others  in  the  petrous  region,  operation  is  pri- 
marily of  the  mastoid  type,  with  such  added  exploration  as  may  be 
required. 

Prognosis.— Ai  best  this  is  serious;  but  if  the  abscess  is  relatively 
superficial  and  attacked  early,  the  outlook  ts  better.  The  general 
mortality  in  operated  cases  is  about  50  per  cent.;  those  unoperaled 
upon  generally  end  fatally. 

Sinus  Thrombosis.— This  is  relatively  rare  and  is  commonest  over 
the  longitudinal  sinus  following  infected  wounds  and  penetrating  frac- 
tures- 

As  a  sequel  of  erysipelas  and  infections  about  the  face,  nose,  and 
ear  it  is  not  uncommon,  but  most  cases  are  related  to  mastoid  infections 
or  operations. 

Symptoms. — These  are  (a)  local  to  the  sinus  involved  and  (b) 
general  or  systemic. 

(a)  Local  Signs. — Longitudinal  Sinus. — (i)  Signs  of  injury  in  the 
vicinity.  (2)  Tenderness  or  pain  on  pressure;  nose-bleed  is  common. 
(j)  If  the  channel  is  completely  blocked,  there  will  be  evidences  of 
general  intracranial  venous  stasis. 

Cavernous  Sinus.~-(i)  Signs  of  injury  generally  in  region  of  orbit 
or  brow,  (j)  Ejtophthabnos  (one  or  both  eyes)  and  etlema  of  the  lids 
are  the  most  typical  evidences.  (3)  Choked  disk,  retinal  hemorrhage, 
and  congestion  of  the  external  orbital  veins.  (4)  Supra-orbital  jiain. 
(5)  Paralysis  of  the  oculomotor  nerves  (third,  fourth,  and  sixth). 

Sigmoid  Sinus. — (1)  Signs  of  injur}'  in  the  vicinity.  (2)  Tender- 
ness along  the  dilated  jugular.  (3)  Mastoid  tenderness  and  edema. 
(4)  Involvement  of  the  ninth,  tenth,  eleventh,  and  twelfth  nerves,  or- 
dinarily shown  by  d>'spnea,  hoarseness,  and  slow  pulse. 

(b)  General  or  Systemic  Signs.~la  some  cases  Uiese  are  Uie  only 
evidences,  and  a  diagnosis  of  typhoid,  pneumonia,  septic  endocarditis, 
or  malaria  is  often  ma<le. 

The  temperature  is  of  tlie  septic  type  (loo^-ios"  F.).    Ckiiis  and 


IE   HEAD 

Its  with  increased  pulse  (100-140).  Nausea  and  vomilittg.  Pain 
in  head  is  se\'ere,  imd  it  may  be  localized  to  the  scene  of  trouble  or 
wholly  occipital.  leukocytosis  always  exisU.  Pyemic  e\'idences, 
notably  in  the  subcutaneous  parts,  joints,  spleen,  and  lungs;  sometimes 
pyopneumothorax  or  empyema  may  appear.  Mentally  the  patient  is 
usually  alert  and  the  mind  is  unaffected  until  late. 

In  every  case  the  auditory  canal  must  be  excluded  as  a  source  of 
origin. 

Treatment,— liv  the  longitudinai  sinus  exposure  and  removal  of  the 
clots  is  indicated. 

In  the  sigmoid  sinus  a  radical  mastoid  operation  is  performed  and 
the  sinus  bared  and  opened.  If  the  dura  is  invaded  (meningitis  or 
abscess)  it  is  to  be  opened  and  drainetl.  If  the  jugular  is  involved,  it 
is  Ijgated  deep  duwn  in  the  neck,  opened,  and  irrigated  to  wash  out 
the  clot  to  the  open  sinus  in  the  mastoid  region  (ZanfcPs  procedure). 

In  the  cavernous  sttins  little  can  be  done;  but  enucleation  of  the 
eyeball  and  drainage  from  the  sphenoidal  llssurc  has  been  recom- 
mended. Subdural  approach  by  the  temporal  route  is  anatomically 
possible,  but  surgically  extremely  hazardous. 

Autogenous  or  heterogenous  vaccines  occasionally  appear  beneficial 
in  all  forms.     The  general  treatment  is  for  sepsis. 

Prognosis.— E3.r[y  operation  is  effective  often  in  the  longitudinal 
and  sigmoid  types  of  phlebitis,  but  it  is  nearly  hopeless  in  the  cav- 
ernous forms. 

If  pyemia,  septic  meningitis,  or  abscess  occurs,  the  outlook  is 
graver;  but  even  then  some  of  these  cases  recover  if  the  general 
physique  is  capable  of  combating  the  infection. 


KON-nTFLAMMATOfiY   SEQUEUB 

Cranial  Defects. — These  may  ocair  as  osseotts  depressions  follow- 
ing fracture,  or  indentations  without  fracture,  as  from  blows,  falls,  or 
missilas.  These  deformations  are  sometimes  important  in  the  frontal 
or  bald  areas  from  a  cosmetic  standpoint,  but  they  rarely  assume  a 
dangerous  significance  unless  the  amount  of  depression  is  considerable. 
Stimson  is  authority  for  the  statement  that  the  brain  can  safely  with- 
stand an  indentation  amounting  to  2  cubic  inches.  In  some  areas  a 
verj'  considerable  depression  would  cause  no  effects  whatever  because 
the  underlying  brain  is  relatively  distant  from  the  skull,  or  l>ecause  the 
contiguous  brain  region  is  "silent."  In  the  Rolandic  region  the 
indentation  is  likely  to  be  of  greatest  consequence  as  a  possible  inducing 
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cause  of  fucal  epilepsy;  but  tven  in  this  locality  considerable  inflexioD 
is  not  necessarily  a  source  of  symptoms. 

As  previously  slated,  a  diagno»s  of  pressure  from  a  fracture  of  the 
internal  table  alone,  without  fracture  of  the  external  table  of  the  skull, 
is  so  rare  as  to  be  negligible,  and  3uspecte<l  cases  have  rarely  been 
proved  at  operation  or  auti^y.  Sharp  edges  or  spikes  of  depressed 
fragments  arc  generally  smoothed  off,  and  the  underlying  brain 
appears  tu  acquire  a  remarkable  tolerance  for  these  and  other 
irregularilies. 

Holes  in  the  skull  from  the  original  injury  (comminuted  fracture, 
bullets,  or  mishilcs)  or  from  operation  are  very  common.  In  children 
the  anterior  fontanels  usually  remain  oi>en  until  about  the  second 
year.  Some  operations  designedly  provide  apertures  in  the  cranium. 
In  certain  locations  visible  pulsation  of  the  brain  remains,  but  after 
a  time  this  usually  lessens  and  often  wholly  disappears,  even  after  the 
removal  of  a  large  "bone-flap." 

The  custom  of  covering  such  an  opening  by  a  plate  of  metal 
(aluminum,  silver,  gold,  or  platinum),  celluloid,  or  rubber  is  now  com- 
paratively obsolete,  as  experience  has  shown  that  a  thick  fibrous  or 
cartilaginous  covering  spontaneously  forms,  and  that  adhesions  arc 
less  likely  to  attach  to  it  than  to  a  foreign  substance  introduced  with 
the  idea  of  preventing  just  such  an  occurrence.  The  irregular  edges 
about  these  openings  are  promptly  smoothed  away,  and  in  many  of 
them  a  grisilc-like  formation  completely  occludes  even  a  large  opening 
within  u  few  years.  A  case  is  reported  in  which  an  o|jening  of  about 
;  inches  square  of  the  frontal  bone  was  filled  by  osseous  material  after 
a  lapse  of  twenty-five  years  (Stimson).  Frost  repjorts  a  case  (cited 
and  pictured  by  Cushing)  of  an  extensive  traumatic  laceration  with 
sloughing  of  a  large  part  of  the  right  hemisphere  resulting  in  a  cranial 
defect  5  by  6  inches. 

The  main  factor  is  the  condition  of  the  dura,  and  if  there  arc  ad- 
hesions to  it,  the  cranial  defect  is  advantageous,  in  that  e.\pansion  is 
permissible  at  each  brain  pulsarion. 

With  an  intact  dura  "the  loss  of  bone  should  have  no  more  eflect 
on  the  brain  than  has  the  fontanel  of  the  infant's  skull"  (Cushing). 

If  a  hole  is  to  be  closed,  a  shell  of  bone  can  be  taken  from  the 
jwlient's  rib  or  tibia  and  implanted,  or  a  section  of  scalp,  and  the  at- 
tached periosteum  and  outer  table  may  be  slid  over  the  defect  (auto- 
plastic method  of  Miller  and  Konig),  and  the  place  supplying  the  flap 
can  Ik*  allnwcil  In  pranulate  or  is  skin -grafted. 

Hernia  Cerebri.-  This  occasionally  occurs  in  compound  fracturea 


or  with  loss  of  bone  following  decompression,  and  it  is  always  an 
indication  ni  intracranial  tension. 

Xormally  the  brain,  like  the  lung  tissue,  recedes  when  the  dura  is 
opened,  and  tlie  extent  and  location  of  the  cerebral  prolapse  obviously 
depends  upon  the  nature  of  the  injury,  but  in  traumatic  cases  it  rarely 
becomes  as  marked  as  in  tumors. 

The  herniated  brain  may  occasionally  take  on  a  fungoid  growth 
{fungus  cerebri),  and  this  very  rapidly  recurs  after  il  is  excised.  If  the 
compression  subsides  or  is  relieved,  the  prolapse  ordinarily  recedes. 
In  infected  cases  the  danger  of  extension  to  the  adjacent  herniated 
brain  is  much  increased,  and  such  cases  usually  end  fatally  after  a 
peritHl  of  sloughing  and  necrosis. 

TreattM-nl.—This  should  be  directed  toward  relieving  the  com- 
pression and  preventing  infection  of  tlic  visible  brain  during  the 
period  of  active  prolapse. 

Traumatic  brain  hernia  usually  spontaneously  subsides  when  the 
internal  pressure  is  relieved,  and  then  the  opening  tn  the  skull  and 
scalp  is  suitably  cared  for. 

SEQUEUE  OF  WERVOUS  ORIGIK 
PARALYSES 

These  are  comparatively  rare,  and  when  they  alTect  the  limbs  Uie 
involvement  is  usually  partial,  and  the  semiory  and  trophic  changes  co- 
exist equally  with  those  of  motion.  The  usual  combination  is  for  a 
foot  and  a  leg,  or  a  hand  and  forearm  of  one  side  to  become  partly 
incapable  of  functionating,  sensation  being  impaired  over  the  same 
region.  Atrophj-,  flexure  contracture,  and  spasticity  are  usually  later 
manifestations. 

Much  can  be  done  to  prevent  deformities  by  guarding  against 
contracture  by  suitable  dressings  and  apparatus. 

When  present,  considerable  improvement  attends  the  use  of  mas- 
sage, vibration,  electricity,  baking,  g>'mnastics,  and  forced  usage. 
Tendon  and  ner\x-  rc-implanlation  arc  operative  measures  capable  of 
bringing  relief  in  selected  cases. 


SPECIAL  SBItSES 

Bearing  and  sight  are  most  commonly  invobcd,  chiefly  in  connec- 
tion with  hemorrhage  or  infection  incident  to  basal  fractures.  Re- 
cover>'  to  some  extent  is  quite  probable  in  most  cases,  especially  in  the 
absence  of  infection. 
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Many  of  thust*  patients  show  no  structural  aural  or  ocular  defects* 
and  in  these  the  outlook  is  excellent,  and  ordinarily  marked  improve- 
ment can  be  promised. 

Cranial  Nervbs 

In  examining;  these,  the  best  and  quickest  method  of  determining 
the  iiu'ulvement  of  the  usual  grou])ing  of  them  is  to  ask  the  patient 
to  shut  and  then  open  the  eyes  and  at  the  same  time  to  snap  the  teeth 
forcibly;  in  this  way  the  ocular  and  facial  innervation  nnll  be  promptly 
indicated. 

The  sfventk,  sixth,  third,  and  fourth  arc  most  commonly  involved  in 
the  urder  named. 

First,  or  Olfactory. — Ordinarily  involvement  is  due  to  hemorrhage, 
infection,  or  fracture  of  tlie  anterior  fossa  (cribriform  plate)  in  basal 
fractures. 

Signs. — Loss  or  diminution  of  smell  fanosmia)  and  dimlnuliun  of 
taste  on  the  side  of  the  injury. 

IHJfereiUiatioH. — Nasal  catanh,  b)'steria,  involvement  of  the  fifth 
nerve. 

Prognosis. — Recovery  usually  is  complete,  although  it  may  be 
quite  slow. 

Second,  or  Optic. — Involvement  occurs  under  the  same  conditions 
as  tlie  prece<iijig,  and  also  with  compression  associated  with  choked 
disk  or  retinal  hemorrhages. 

5«>« J,— Partial  or  complete  blindness  on  the  side  of  the  injury 
(amaurosis). 

Diffcretftiaiion.—Vrecc^ing  eye  defects  and  constitutional  sources 
of  atrophy  or  visual  impairment. 

Prognosis.  -Good  unless  atrophy  exists;  recovery  is  the  rule  when 
due  to  involvement  of  the  dura!  sheath  alone. 

Third,  or  Motor  Oculi  ( Oculomotor).—  Third  in  order  of  frequency, 
and  generally  it  occurs  from  involvement  of  the  anterior  fossa  due  to 
hemorrhage  or  infection  from  basal  fracture  or  orbital  wounds. 

Signs. — Ptfvsis,  dilated  pupil,  and  loss  of  reflexes  for  light  and  dis- 
tance, with  external  and  slightly  downward  tilling  of  eyeball. 

/)i^(TCM/w/iow.— Constitutioniil  or  toxic  preceding  causes,  such  as 
sj-philis,  rheumatism,  tobacco,  alcohol. 

Prognosis. — Good  except  when  due  to  infection. 

Fourth,  or  PatheUcus  (Trochlear). — Practically  always  involved  in 
connection  with  the  preceding  and  from  the  same  sources. 

5rjfni.— Double  vision  (diplopia). 

Differentiation  and  Prognosis, — Same  as  above. 
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Fifth,  or  Trigeminus.— This  motor-sensory  nerve  is  rarely  affected 
alone. 

Signs. — The  motor  involvement  prevents  keeping  the  jaws  shut 
(pter>*goi<i  and  masseter),  the  sensation  over  the  involved  half  of 
face  is  diminished  or  absent,  together  with  a  siniilar  impairment  of 
the  conjunctival,  nasal,  lingual,  and  buccal  membranes.  A  trophic 
ophlhalmilis  with  corneal  ulcers  may  abu  occur  sometimes. 

Differentiatum. — Tumors  and  syphilis. 

Prognosis.— GooA  except  when  infection  is  responsible. 

Sixth]  or  Abducens.— Second  in  order  of  frequency,  but  usually 
involved  with  the  other  nerves  controlling  the  eye  (as  the  third  and 
fourth). 

Si^ns. — Internal  squint  (strabismus). 

Dijereniiation  and  Diagnosis. — Like  that  of  the  third  and  fourth 
nerves. 

Seventh,  or  Facial. — More  commonly  affected  than  any  other, 
ordinarily  from  involvement  of  the  petrous  portion  of  the  middle 
fossa;  the  eighth  nerve  is  generally  affected  at  the  same  time. 

The  facia!  supplies  all  the  muscles  of  the  face  e.xcept  those  of 
mastication  (inncr\'ated  by  the  motor  branch  of  the  fifth)  and  also 
the  stapedius,  stylohyoid,  buccinator,  and  platysma. 

Signs.— The  involved  half  of  the  face  is  smooth  and  drawn  to  the 
opposite  side  on  attempting  to  grimace  or  laugh,  the  comer  of  the 
mouth  drooping.  The  eye  will  not  close,  tears  collect,  the  eyeball 
rolls  upward  and  half  the  forehead  cannot  be  wrinkled,  and  the 
affected  cheek  cannot  be  inflated.  The  tongue  deviates  to  the  sound 
side.  Hearing  is  nearly  always  coincidcnily  iiffccted.  Ordinarily 
the  involvement  is  on  the  same  side  as  a  hemiplegia;  if  unassociated 
with  a  hemiplegia,  it  is  due  to  involvement  of  the  cortical  facial 
center. 

Crossed  paralysis,  with  facial  palsy  on  one  side  (that  of  the  lesion) 
and  of  the  limbs  on  the  opposite  side,  is  indicative  of  injury-  in  the 
lower  part  of  the  pons. 

Dijjcrenliaiion. — "Bell's  palsy"  due  to  rheumatism  or  eatposure; 
peripheral  involvement  from  neuritis,  tabes  or  hysteria;  otitis 
media. 

Prognosis. —Goo^,  as  the  majority  recover. 

Eighth,  or  Auditory  (Acousticus).— Vcrj'  frequently  involved,  and 
ordinarily  it  is  accompanied  by  flaccid  paralysis  and  is  due  to  the  same 
cause. 

For  methods  of  examination,  see  page  711. 
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Signs.— Deainess  may  btr  partial  or  complete  to  bone  conduction 
and  higher  tone  sounds. 

In  ordinary  or  ratarrhal  deafness  hearing  is  deficient  as  to  aerial 
conduction,  but  normal  or  nearly  so  to  hone  conduction.  If  aerial  and 
bone  condition  are  both  involved^  the  ner\'e  or  its  connections  are 
affected. 

Dijjcrcnlialion, — Otitis  media,  nasopharyngeal,  toxic,  and  other 
inflammatory'  causes. 

Prognosis. — {generally  good. 

Ninth,  or  Glossopharyngeal;  Tenth,  or  Pneumogastric ;  Eleventh, 
or  Spinal  Accessory;  Twelfth,  or  Hypoglossal.— Very  rarely  involved; 
but  it'  so,  tiiey  arc  coincidcnily  affected. 

Sigtis. — Disturbances  of  speech,  swallowing,  and  taste,  with  anes- 
thesia of  one-half  the  pharjTix  and  larynx. 

Trophic  disturbances  at  the  root  of  the  tongue  also  occur  when  the 
ninth  is  affected. 

Spinal  acccs-sory  affection  causes  inability  to  raise  the  arm  because 
the  trapezius  is  innervated  from  it. 


Epilspst 

No  satisfactory  estimate  has  ever  been  made  of  the  number  of' 
cases  of  this  disease  due  to  head  injury.  This  is  mainly  because  it  i.* 
so  easy  to  obtain  a  history  of  head  injurj'^  and  so  difficult  to  connect 
even  marked  operative  findings  in  such  cases  with  the  seizures.  Like- 
wise in  the  vast  majority  of  patients  with  marked  cranial  and  brain 
damage  no  epilepsy  occurs,  although  the  extent  and  site  of  the  injury 
are  such  as  to  theoretically  make  seizures  almost  inevitable. 

At  the  present  time  epilepsy  is  regarded  more  as  a  symptom  than  a 
distinct  entity,  and  injury  is  not  now  generally  suspected  of  being  so 
potent  an  originating  factor,  the  best  opinion  holding  that  "there  is 
sometliing  back  of  the  lesion  itself,  some  circulatory  change,  scnne 
disturbance  with  the  cerebrospinal  fluid  circulation,  as  Kocher  be- 
lieved, or  some  autotoxic  agent  of  metabolic  origin,  which  is  the  torch 
to  set  ofT  the  discharge,  cannot  he  doubted.  Cholin  in  abnormal 
quantity  has  been  found  in  the  cerebrospinal  fluid  of  epileptics  at 
the  time  of  the  attack  and  is  thought  by  some  to  be  the  exciting  agent" 
(Gushing). 

Personally,  I  believe  it  to  be  a  very  rare  sequence  of  head  injury 
because  the  number  of  cases  subsequently  seeking  surgical  relief  for 
fits  is  exceedingly  small  considering  the  enormous  number  of  head 
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injuries  treated  by  surgeons  in  hospitals  and  private  practice.  For 
example,  in  my  fracture  statistics  there  were  276  cases  of  fractured 
sicuU,  and  uf  lliat  large  number  it  is  reasonable  to  suppose  that  a  certain 
proportion  would  return  for  treatment  of  dcvelt^ing  complications. 
Compilation  of  thousands  of  cases  treated  in  various  local  hospitals 
for  atl  sorts  of  medical  and  surgical  conditions  wouUl  show  exceedingly 
few  cases  of  traumatic  epilepsy. 

With  a  ver>-  close  personal  knowledge  of  the  recorded  surgical  find- 
ings in  nearly  50,000  cases  of  railroad  mjur>'  (some  of  these  personally 
examined),  I  can  recall  ver^'  few  instances  in  which  claims  have  been 
made  for  damages  on  account  of  this  complication,  and  it  is  reasonable 
to  suppose  that  this  type  of  allegation  would  be  exceedingly  frequent 
if  traumatic  epilepsy  was  a  usual  or  ordinary  complication  of  head 
injury. 

Traumatic  epiUpsy  (soH'alled)  is  supposedly  due  to  irritation  of  the 
cortical  areas  of  the  brain  (notably  in  the  motor  cortical  region),  and 
in  this  respect  it  differs  from  idiopathic  or  essenliat  cpiiepsy,  vhich  is 
of  unknown  origin;  and  also  from  that  group  known  as  rtjiex  epilepsy 
due  to  more  or  less  distant  irritative  foci,  such  as  nasopharyngeal 
inflammation,  notably  poK^)!  and  adenoids;  auditory  irritation;  gas- 
tro- intestinal  conditions;  adherent  prepuce;  neuritis;  painful  scars  and 
stumps;  hysteria;  menstrual,  menopause  and  pelvic  disturbances,  and 
a  variety  of  other  extracranial  sources. 

The  injuries  most  commonly  looked  upon  as  causative  are  those 
affecting  the  Rolandic  area  to  such  an  extent  that  it  is  more  or  less 
constantly  subjected  to  pressure  or  irritation  by  bone,  foreign  bodies, 
adhesions,  new  growths  (tumors,  cysts),  or  scar  tissue. 

Bony  sources  are  generally  compound  depressed  fractures  in  the 
temporal  region;  fractures  of  the  base  arc  very  exceptionally  causative 
from  complicating  spreading  fracture,  hemorrhage,  or  infection. 

Foreign  body  sources  are  usually  bullets  and  unremoved  portions 
of  hair,  fabric,  glass,  wood,  or  metal. 

Adhesion  sources  relate  to  dural  attachments  to  the  cortex,  bone, 
or  scalp,  ordinarily  associated  with  depressed,  adherent,  tender  scars 
following  infected  or  granulating  wounds.  Occasionally  pia-arach- 
noid  adhesions  coexist  or  occur  independently  from  meningitis  or 
encephalitis.  This  is  probably  the  most  potent  factor  of  all,  and  in 
many  of  this  origin,  external  pressure  over  the  involved  area  is  capa- 
ble of  inducing  an  aura  or  convulsion  (^ileptogenic  zones). 

New  growth  sources  are  generally  in  the  nature  of  localized  areas  of 
edema,  organized  clots,  cysts,  tumors  (6broma,  glioma,  malignant). 
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Scar  tissue  sources  are  connected  usually  with  adhesions,  but  occa- 
sionally occur  independently  from  a  scar  on  the  dura  or  cortex. 

Onset.— The  lime-limit  varies  greatly,  but  usually  the  nearer  the 
time  of  beginning  to  the  injury,  the  greater  the  probability  of  relation- 
ship. This  is  particularly  true  in  healthy  adults  whose  family  his- 
tory, early  life,  habits,  and  physique  arc  such  as  to  indicate  that  the 
symptoms  are  unrelated  to  idiopathic  or  reflex  epilepsy.  In  children, 
traumatic  epilepsy  is  less  likely  because  of  their  capacity  to  better 
withs.tand  cerebral  initation  owing  to  the  elasticity  of  the  skull,  and 
also  owing  to  the  fact  that  the  age  of  onset  in  ordinary  epilepsy  is 
usually  in  early  life, 

Sjrmptoms. — Usually  this  type  begins  vnOx  evidences  of  focal  irri- 
tation of  the  motor  area,  exhibited  by  such  signs  as  twitching,  spasms, 
or  tonic  convulsions  of  a  part  of  the  face  or  extremity  (usually  the 
fmgers)  on  the  side  opposite  to  the  lesion. 

These  irritative  manifestations  arc  known  as  Jacksonian  or  focal 
epilepsy.  Consciousness  is  maintained,  but  aurae  may  occur  iukI 
offer  a  due  to  the  prtibable  site  of  trouble  because  of  their  relation  to 
the  sensory  part  of  the  Rolandic  area;  thus,  postcentrai  involvement 
may  be  indicateil  by  such  paresthetic  signs  as  numbness,  tingling, 
burning,  itching,  or  painful  sensations  in  the  region  later  convTjIsed; 
occipital  iohe  origination  is  indicated  by  visual  sensations  of  colored 
or  bright  lights;  uncinate  convolution  involvement  by  taste  and  smell 
impressions;  ccrcbdlar  invoivcmcnl  by  vertigo  and  ataxia  signs;  apha- 
sic  types  by  speech  involvement. 

Sometimes  a  unilateral  convulsion  may  be  the  originating  evidence. 
but  usually  there  is  a  progression  of  symptoms  from  a  limited  twitch- 
ing or  spasm  that  Invades  adjacent  cortical  areas  until  the  entire  half 
of  the  face.  limb,  or  trunk  is  the  scene  of  a  tonic  con^nilsion  that  may 
become  clonic  as  it  advances,  and  occasionally  invade  the  other  half 
of  the  body.  In  some  cases  unconsciousness  ensues,  the  tongue  is 
bitten,  and  a  generalized  con\-ulsion  occurs,  as  in  the  idiopathic  or 
reflex  varieties;  this  grade  of  seizure,  however,  does  not  u.sually  occur 
until  the  Jacksonian  manifestations  have  existed  a  long  time,  and  in 
these  the  differentiation  from  ordinary  epilepsy  is  conespondin^y 
more  difhcult. 

"It  is  characteristic  of  many  cases  of  focal  epilepsy  for  the  seizure 
to  abort  before  the  convulsion  has  involved  the  entire  body  and  before 
consciousness  is  lost"  (Gushing). 

Occasionally  the  traumatic  forms  begin  as  "fainting  spells"  with 
temporary  loss  of  consciousness  (petit  mal);  and  others  may  be  ini- 
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tiated  by  aurc  with  generalized  convulsions  and  unconsciousness 
(grand  mal).  This  type  with  unconsciousness,  as  stated,  is  topical  of 
ordinary  or  idiopathic  or  reflex  epilepsy,  and  the  Jacksunian  manifes- 
tations are  typical  of  traumatic  forms,  although  unconsciousness  may 
occasionally  occur  with  the  so-called  n<m-lrawHatic  Jacksonian  epi- 
lepsy. 

Epilepsy,  or  epileptoid  manifestations,  said  to  proceed  from  zones 
of  injury  remote  from  the  brain,  are  probably  invariably  due  to  other 
sources;  painful  scars,  stumps,  and  neuromata  were  at  one  time  ac- 
cused, but  better  knowledge  has  disproved  this  view. 

Dtfferentiation. — To  be  reliable,  non-traumatic  sources  of  origin 
must  be  excluded,  and  the  history  and  examination  of  the  patient  are, 
therefore,  of  primal  importance,  bearing  in  mind  that  external  e\\- 
dences  of  head  injury  may  have  occurred  at  the  time  of  the  convulsion 
and  not  before  it;  and  also  that  injury  to  the  head  is  so  common  tliat 
patients,  parents,  and  friends,  because  of  pride  or  other  personal  rea- 
sons, are  likely  to  look  u]K)n  it  as  the  producing  factor,  forgetting  that 
the  vast  majority  of  cases  are  due  to  other  and  perhaps  less  apparent 
causes.  A  reliable  family  history  is  often  obtained  with  iliHiculty, 
but  the  surgeon  should  inform  those  interested  in  the  outcome  that 
without  a  proper  history  little  can  be  accomplished.  The  immediate 
family  history  is,  of  course,  most  important,  but  that  of  several  preced- 
ing generations  should  be  sought  also. 

Sv*philiR,  alcoholism,  and  mental  defects  in  the  parents,  and  mis- 
carriages, premature  births,  and  the  condition  of  other  children  should 
be  subjects  of  inquiry.  The  manner  of  the  patient's  birth  (instru- 
mental or  "dry"),  con\'idsions  in  infancy,  early  feeding,  dentitions  and 
illnesses  are  inquired  into.  The  nature  of  the  accident  and  the  succeed- 
ing symptoms  and  treatment  are  important;  but  more  than  all,  the 
surgeon  must  be  credibly  informed  as  to  the  early  signs  of  onset  and 
the  "march  of  symptoms." 

If  possible,  the  patient  is  observed  in  a  conv\dsion,  or  intelligent 
parents  are  instructed  to  watch  for  certain  symptoms  of  onset,  taking 
care  not  to  suggest  the  manifestations  of  a  tj-pical  case.  Obviously, 
adult  patients,  or  those  who  remain  conscious  during  a  seizure,  are 
often  in  the  best  position  to  narrate  the  occurrence,  assuming  that  the 
mentality  is  unclouded. 

Traumatic  origin  is  given  most  weight  if:  (i)  The  preceding  family 
and  personal  historj'  is  satisfactory.  (2)  The  injury  has  been  adequate 
as  to  extent,  site,  and  sequence.  (3)  The  s>'mptoms  are  Jacksonian 
m  type.    (4)  The  onset  is  reasonably  close  to  the  time  of  injury. 


49a 


TRAUMATIC  SURCERV 


(5)  The  examination  diiscloscs  no  other  more  reasonable  source 
origin.  (6)  The  patient  is  a  healthy  adult  over  twenty-five  years 
age-  (7)  There  is  no  epileptic  fades,  habitus,  or  other  sign  of 
chronicity.  (&)  There  are  no  neuropathies  or  obvious  defects  physi- 
cally, particularly  of  the  sexual  or  internal  glandular  syslunis. 

Treatment.-  To  be  elTc-ctive  this  must  be  limited  to  carefully 
selected  cases,  preferably  those  in  whom  the  "epileptic  habit"  has  not 
been  established  by  a  long  continuance  of  sj-mptoms. 

The  object  is  by  exploration  lo  remove  apparent  sources  of  cortical 
irritation,  and  when  practicable  a  bone-flap  should  be  turned  down  so 
that  a  reasonably  wide  area  can  be  exposed.  Faradic  stimulation  may 
become  a  neci-ssjiry  guide  to  indicate  the  involved  area,  as  this  ordin- 
arily responds  more  promptly  and  violently  than  the  normal  cortical 
zone;  stimulation  also  aids  in  more  accurately  determining  the  topo- 
graphy. 

Involved  portions  may  present  adhesions,  surface  irregularities, 
changes  in  color  or  superlicial  circulation,  or  defuiite  tumors  of  solid, 
semisolid,  or  fluid  consistency.  Manipulation  must  be  as  gentk  as 
possible  and  great  care  is  taken  to  leave  the  field  absolutely  dry  so  that 
fresh  adhesions  may  not  form. 

In  cases  in  which  a  cranial  defect  does  not  already  exist,  the  ques- 
tion of  making  one  for  decompression  purposes  will  depend  upon  the 
amount  of  intracranial  pressure;  if  this  is  great,  a  portion  or  all  of  the 
bone-ilap  may  be  cxsecled.  In  some  cases  a  decompression  is  done  on 
the  opposite  ^de  to  aSord  better  relief  from  tension,  after  the  maimer 
of  Kocher. 

Bilateral  removal  of  the  superior  cervical  s>Tiipathetic  ganglia  is 
advised  by  Jonnesco.  and  exsection  of  layers  of  the  cortical  area  is  ad- 
vised by  others. 

The  usual  procedure  is  the  formation  of  a  bony  defect  and  the 
removal  of  app;irent  adhesions  or  growths. 

Results.-  -Many  of  the  cases  operated  upon  with  every  hope  of 
finding  obvious  cause  for  symptoms  prove  disappointing,  as  no  groa 
lesion  is  discoverable  after  careful  seardi  and  exploration. 

Gushing  states  that  of  128  cases  referred  to  him  in  five  years 
suitable  for  operation,  he  rejected  all  but  5^  as  unsuitable.  Of  these, 
40  had  focal  and  iq  general  attacks;  20  cases  were  "following  trauma- 
tisms in  the  .idult."  and  the  others  were  due  to  birth  palsies,  tumors, 
meningitis,  adhesions,  hydrocephalus,  hemorrhagic  pachymeningitis, 
syphilis,  and  "idiopathic"  causes  with  focal  sj^mptoms.  Of  these  5g* 
13  have  remained  free  of  attacks  from  one  to  five  years;  of  the  re- 
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mainder,  30  assert  they  are  "grcally  improved,"  and  17  showed  do 
improvement  and  2  have  died  in  status  epiltptUus. 

These  statistics  are  similar  to  those  o(  M.  A.  Starr. 

Many  operated  cases  are  temporarily  benefited,  probably  due  to 
alteration  in  cerebral  circulation  or  change  of  habits  and  outlook,  and 
some  cases  appear  to  be  rendered  mure  amenable  tu  medicinal  and 
hygienic  regimen. 

If  postoperative  bleeding  occurs  there  will  usually  be  monoplegic 
or  other  evidences  of  cortical  hemorrhage,  but  these  subside  on  absorp- 
tion of  the  clot;  but  there  is  always  the  likelihood  of  re- establishment 
of  adhesions  unless  the  operative  field  is  left  wholly  bloodless. 


iHSAiriTY   AHD   THE   PSTCHOSBS 

It  is  often  difficult  to  determine  if  the  mental  disturbance  is 
wholly,  partly,  or  at  all  related  to  the  injury,  and  in  this  respect  such 
alleged  complications  have  to  be  weighed  as  carefully  as  in  epilepsy. 

The  tiniu  and  manner  of  onset  and  the  associateii  evidences  of 
neunil  or  constitutional  dbturbances  are  quite  important.  A  Wasscr- 
mann  reaction  and  the  examination  of  the  fluid  obtained  by  lumbar 
puncture  (spinal  tap)  often  delemiine  the  exact  nature  and  origin  of 
symptoms.  These  reliable  diagnostic  aids  should  be  final  parts  of  a 
carefully  conducted  neurologic  examination,  preferably  made  with 
the  co-operation  of  a  neurologist  in  doubtful  cases. 

Symptoms  of  mental  disturbance  may  follow  the  manifestations 
nam«l  under  the  psychoses,  appearing  soon  after  the  accident  {pri- 
mary or  immediate),  or  after  a  lapse  of  years  (secondary  or  remote). 
Obviously,  this  last  group  is  less  likely  to  stand  in  causal  relationship, 
especially  if  they  occur  at  a  lime  of  life  when  arteriosclerotic,  senile. 
or  constitutional  effects  of  vicious  habits  are  likely  to  become  promi- 
nent. Alcoholism,  phj-sical  and  mental  strain,  and  other  predisposi- 
tions are  also  to  be  considered  as  possible  factors. 

Bailey  states  that  traumatism  tn  the  head  can  be  regarded  as  re- 
sponsible in  only  7  per  cent,  of  insanity  cases  even  in  the  presence  of 
marked  evidences  of  cerebral  injury. 

Krafft-Ebing  (quoted  by  Eiscndrath)  states  that  these  late  or 
remote  psychical  changes  are  divisible  into  three  groups:  'Thn  jirst 
is  characterized  by  feeble-mindcdness  and  idiocy.  a.s.socialcd  wiih  in- 
co-ordination  and  paralj'sis;  the  second  eventuates  from  a  long  pre- 
liminary stage  of  mental  irritability  and  change  of  character,  followed 
by  mania  and  progressive  paralysis;  the  third  seems  to  have  only  an 
indirect  relationship  to  the  injury  and  develops  as  the  result  of  associ- 
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ated  or  accompanying  causes.     The  severer  forms  of  head  injiuy' 
(extensive  vault  and  basal  fractures,  hemorrhages,  infections,  contu- 
sions, and  lacerations)  are  the  tj^w  ordinarily  suspected.    Many  of 
these  cases  occur  in  alcoholics  with  or  without  deUrium  tremens. 


Ta£   PSYCHOSES 

Many  of  these  are  of  the  subjective  tj-pe  and  often  in  the  nature  of 
"hysteroneurasthenia,"  "traumatic  neurasthenia."  or  "post-traumatic 
neuroses." 

Early  manifestations  may  present  as  memory  defects,  headache, 
nausea,  vertigo,  and  more  or  less  mental  apathy.  This  state  may 
become  more  or  less  active,  with  delirium,  delusions,  disorientation 
or  hallucinations,  and  restraint  may  be  necessary. 

Some  of  these  cases  arc  tlic  outgrowth  of  secondary  edema  or  more 
or  less  localized  serous  mcninplis.  especially  if  there  has  been  no 
decompression  from  the  injury  or  operation. 

Most  of  these  go  on  to  recovery. 

iMter  manijestations  may  be  the  outgrowth  of  the  preceding  or 
occur  after  apparent  recovery,  notably  in  patients  who  are  not  sub- 
jected to  a  reasonable  period  of  enforced  rest  and  quiet,  or  in  those  who 
too  quickly  return  to  work  or  former  habits.  These  patients  are  rest- 
less, nervous,  an<l  often  refer  to  painful  or  paresthetic  areas  near  the 
suspected  site  of  injurj-.  Their  speech,  habits,  and  character  are  some- 
times changed;  they  may  be  readily  disturbed  by  trivial  occurrences, 
or  become  imaginative,  irascible,  introspective,  moody,  suspicious,  and 
sometimes  violent.  Their  mental  processes  may  be  interfered  with 
and  they  become  incapable  of  sustained  effort.  Mcmor>*  for  figures. 
dates,  and  recent  or  remote  occurrences  may  be  deficient,  and  peculiar 
aversions  to  persons  or  things  may  occur.  Intolerance  to  alcohol  and 
tobacco  may  exist,  and  "one  drink  sets  them  off.*'  The  majority  of 
the  symptoms  are  subjective,  but  there  arc  nearly  alwaj-s  objective  veri- 
ficatiuns,  notably :  changes  in  the  superficial  and  deep  reflexes  (ordinarily 
showing  exaggeration),  increase  of  pulse,  ataxia,  sweating,  alternate 
blushing  and  pallor,  cold  extremities,  tremors  of  the  tongue,  closed 
eyelids  or  fingers,  hjpercsthetic  areas  on  skull  or  spine,  and  changes  in 
the  appearance.  Fever  is  usually  absent.  Marked  cases  sometimes 
develop  insanity. 

Some  of  these  cases  are  more  or  less  conscious  malingerers  and  many^ 
of  tliem  do  not  recover  pending  litigation. 

Treatment.—  The  preliminary  management  is  very  important,  and. 
as  already  statc<l,  no  case  of  manifest  head  injury  should  be  denied 
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adequate  observation  and  reasonable  rest  until  all  symptoms  of  irri- 
tability anddefinable  trouble  subside.  AlculiuHcs  are  guardedly  treated 
from  the  outset  and  warned  against  drinking. 

The  psychoses  are  best  treated  by  isolation  and  rest,  and  it  is  espe- 
cially necessary  to  restrain  well-meaning  but  misguided  friends  from 
suggesting  lines  of  treatment.  The  patient  can  have  the  assurance 
that  these  s>Tnploms  subside  in  time,  assuming  them  to  be  of  the 
ordinary  functional  t\-pe  without  organic  basis. 

In  a  general  way,  the  management  of  this  sort  of  case  resembles 
that  of  traumatic  hysteroneurasthcnia  (see  page  699). 

The  insanities  are  given  the  benefit  of  decompression  if  there  are 
indications  suggesting  intracranial  pressure  or  irritation  as  a  definite 
or  focal  cause.  In  some  instances,  as  in  tumor  formation  and  foreign 
bodies,  radiograpiiic  examination  is  helpful.  When  operative  indi- 
cations are  apparently  absent  in  that  group  in  which  trauma  seems  the 
only  adequate  cause,  it  is  justiHable  to  give  the  patient  the  benefit  of 
an  exploratory  craniotomy.  Some  cascs  do  better  under  asylum 
re^men,  and  violent,  delirious,  or  otherwise  irresponsible  patients 
are  carefully  watched  in  the  hope  hat  focalizing  tell-tale  symptoms 
may  indicate  a  site  for  surgical  procedure. 

However,  no  case  should  be  subjected  to  operation  until  tests  of 
the  blood  and  cerebrospinal  fluid  exclude  s>'philis. 


CHAPTER    XII 


INJURIES  OF  THE  SPINE 


T^ERE  arc  two  general  clasafications  (as  in  the  cranium,  thorax, 
and  abdomen)  depending  upon  the  presence  or  absence  of  damage  to 
the  spinal  card,  and  hence  we  speak  ot  (i)  exiraspinat,  and  (2)  inira- 
spinal  tv-pes  of  involvement. 

(i)  Exlraspinai  Ty pes.~Spina,\  column:  Contusions,  sprains, 
lacerated  ligaments,  dislocations,  and  fractures. 

(a)  Intraspinal  Types.  —Hemorrhage,  inflammation  (meningitis, 
myelitis),  and  fracture -dislocation. 

The  foregoing  tj^ies  are  often  combined,  resulting  in  extra-  and 
intraspinal  grouping  of  symptoms. 

Anatomy.— The  spinal  column  or  spine  \s  a  bony  box  made  up  of 
33  flexibly  joined  segments  or  vertebra:  7  o(  these  arc  known  as  cervical. 
1 2  as  dorsal,  5  as  lumbar,  5  as  sacral,  and  4  as  coccygeal.  The  average 
length  of  all  the  vertebra;  is  about  27  inches. 

Kach  vertebra  is  made  up  of  a  strung  anterior  portion  called  the 
body,  and  a  posterior  portion  called  the  arch,  the  latter  being  composed 
of  various  prominences  known  as  processes  ur  pedicles,  the  body  ^nil 
arch  joining  by  the  lamiiue. 

The  respective  vertebra:  arc  very  closely  bound  to  each  other  by 
strong  ligaments  and  they  arc  surrounded  by  masavc  muscles.  The 
hollow  interior  of  the  spine  houses  the  spinal  cord  (or  cord),  which  is  a 
cable  of  nerves  serving  to  transmit  neural  messages  to  juid  from  the 
brain.  This  cylindric  cord  is  suspended  in  this  spinal  canal,  begin- 
ning above  in  the  medulla  at  the  upper  border  of  the  atlas,  and  ending 
below  at  the  lower  border  of  the  first  lumbar  vertebra,  and  thereafter 
it  becomes  a  slender  ribbon  of  gray  matter,  called  the //mm  lermirtale, 
readiing  to  the  second  coccygeal  vertebra:. 

The  cord  weighs  about  28  gm..  averages  18  inches  long,  and  hangs 
pendulum-like  in  the  spinal  canal,  occupying  only  about  two-thirds  of 
the  available  space  therein. 

It  is  covered  by  three  membranes  known  as  the  spinal  meninges. 
The  outer  investment  is  the  dura,  which  docs  not  come  into  contact 
with  the  spinal  canal,  as  the  latter  has  a  periosteum  of  its  own.    The 
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central  investment  is  the  arachnoid,  which  is  a  continuation  of  that  of 
the  brain  forming  a  sheath  for  the  spinal  nerves.  The  outer  surface 
of  this  layer  is  to  some  extunt  connected  with  the  dura,  the  intervening 
portion  being  known  as  the  subdural  space;  its  inner  surface  is  separated 
from  the  pia  by  the  subarachnoid  space,  and  this  is  filled  by  the  (crebro- 
spinal  fluid.  The  inner  investment  is  the  pia,  which  is  intimately 
attached  to  the  cord,  funning  its  neurilemma  and  also  sending  a  process 
into  its  anterior  fissure. 
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f.  45  J,— Spinal  card,  ahavnng  the  location  and  length  (in  inches)  of  the  rwi>eclivc  portions. 


The  size  of  the  cord  is  quite  uniform  throughout  except  for  two 
areas  known  respectively  as  the  cen'ical  enlargement  (at  the  junction 
of  the  cervical  ami  dorsal  portions)  and  the  lumhar  enlargement  (at 
the  junction  of  the  dorsal  and  lumbar  pi^rtionii).  These  enlarged 
areas  correspond  to  the  places  where  the  cord  distributes  and  receives 
ner\'es  from  the  upper  and  lower  extremities  respectively  (Fir.  45?)- 

Spinat  AVr.'f4". — I*assing  laterally  from  the  cord  to  the  inter\'er- 
tebral  foramina  are  31  pairs  of  spinal  nerves:  S  of  these  are  from  the 
cervical,  12  from  the  dorsal.  5  from  the  lumbar.  5  from  the  sacral,  and 
I  from  the  coccygeal  region.    The  uppermost  ner\'e  is  placed  between 
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(he  occiput  anri  the  axis;  the  lowermost,  between  the  first  and  second 
portions  of  the  coccjtc. 

Each  spinal  nerve  arises  by  two  rools,  an  ankrior  or  motor,  and 
posterior  or  sensory  root.  On  each  of  the  latter  (just  prior  to  uniting 
with  the  former  to  escape  from  the  spinal  canal)  is  a  distinct  sweltinj; 
known  as  the  spinol  ganglion,  and  the  function  of  this  is  trophic  for  the 
afferent  tracts.  After  the  rools  unite  ihey  are  known  as  mixed  nerre 
trunks,  and  their  situ  uf  exit  docs  not  correspond  witii  their  place  of 
origin,  as  they  traverse  the  cord  vertically  before  CM'apinij;.  as  will  be 
seen  from  the  illustration.    This  is  most  marked  in  the  lumbar  and 
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Fig.  4S3.^TracU  of  the  spinal  card:  Light  spaces  —  motor  (or  clInTnt);<JtHc  ^MctsJ 
sensory  {ot  afleient)  (roodiCie*]  from  Butler). 

sacral  nerves,  and  here  IhcfiUum  lerminaU  is  enveloped  by  a  mesh  ol 
nerves  called  the  cauda  equina  ^horse's  tail). 

If  a  cut  section  of  the  cord  is  examined  it  will  be  seen  lo  be  cylindric 
and  broader  from  side  to  side  than  from  before  backward.  It  wUI 
show  a  central  canal  and  be  divided  into  nearly  equal  halves  by  a  deep 
broad  anterior  fissure  (or  septum),  and  a  shallow  narrow  posterior 
fissure  (or  septum).  Gray  matter  in  an  H-form  occupies  the  interior 
portion  and  while  matter  the  external  portion.  Each  prong  of  the 
H  is  known  as  a  horn,  and  hence  arise  the  terms  anterior  horns  or 
columns,  and  posterior  horns  or  columns.  The  lateral  projection  of  gray 
matter  is  known  as  the  UUeral  horn  or  column  (Fig.  455). 
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Spinal  Topography 

As  indicated,  the  H-shapcH  gray  substance  delimits  various  columns 
or  horns,  dividing  the  cord  iiitu  an  anterior,  lateral,  and  posterior  por- 
tion. In  adtlition,  the  cord  is  further  segmented  by  the  levels  at  which 
the  various  spinal  nen'cs  escape,  determined  by  their  relation  to  the 
spinous  processes;  hence  there  are  31  segments. 
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Fig.  454. — RcUlion.  nf  the  spinal  scRincntt  and  of  the  roots  anJ  |)likc«  yf  nerw  exit 
to  the  spinou.^  prwcsws.  DoLs  indicate  point*  of  origin,  Circles  indicate  points  o!  citL 
C  -  cervical;  D  •=  dorsal;  L  -  lumbar;  S  =  sacral  (modified  from  Buller). 


The  seventh  cervical  vertebra  (vertfbra  prominens)  h  the  deter- 
mining bony  landmark  in  the  upper  portion ;  the  twelfth  dorsal  vertebra 
(indicated  by  the  corresponding  rib)  denotes  the  mid-jwrtion;  and  the 
fourth  lumbar  vertebra  Ulenotetl  by  being  on  a  level  with  the  crests  of 
the  ilia)  is  the  landmark  for  the  lower  portion.  Reference  to  Figs. 
454-4.56  will  best  indicate  these  relations. 
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Practically  speaking,  to  determine  the  number  of  a  ^ven  ner\T- 
root  at  any  level,  wc  may  in  the  cervical  region  add  one  to  the  spinous 
process  at  the  plate  of  exit;  in  the  upper  dorsal  region  we  add  two;  and 
add  three  in  the  lower  dorsal;  in  the  lumbar  region  we  add/ffw.  In 
children  under  seven,  wc  add  three  to  the  number  of  the  spinous 
process  up  to  the  mid-dorsal,  and  add/o«r  below  that  level  (Chipault). 

Cord  lesions  are  thus  located  above  the  level  of  their  spinal  nerve 
symptoms. 
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F1g.45S- — Sf^nai  scgmcnul  localixau'on  uf  the  auiomatu:  centen  And  ihc  supctflfiol  «ad 
deep  icllexei.    Suixrlu-ial  rcflcxt^,  Q   |;  <lccp  reflexes,  |  (after  Buller). 

The  total  number  of  anterior  root-itbers  in  a  woman  of  twenty-six 
Is  303,265;  the  posterior  root-fibers  numbered  504473  (Stilling). 

Each  segment  of  the  cord,  as  stated,  consists  of  a  mass  of  gray 
matter  .surrounded  by  a  scries  of  white  tracts  from  which  a  pair  of 
spinal  nerves  pass  out.  These  segments  intercommunicate  with  each 
other  and  arc  also  connected  Ts-ith  the  brain  by  various  tracts  or  cMumns 
ol  white  matter;  hence  each  segment  is  a  center  and  also  a  means  of 
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transmitting  impulses  to  more  or  tcss  distant  parts.  Each  of  the 
31  segments  is  composed  of  s>Tnmetric  halves,  each  of  which 
receives  two  afferent  (sensory)  and  gives  off  two  efferent  (motor) 
nerves;  the  former  are  in  the  posterior  and  the  latter  in  the  anterior 
portion  of  the  cord.  Each  segment,  therefore,  possesses  motor  func- 
tion (anterior  roots),  sensor>'  function  (posterior  roots),  and  various 
reflex,  vasomotor,  and  trophic  functions. 
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F!g.  456. — Location  of  spinal  segments  rontrolHnt;  wnsalion  and  molioa  (after  Butler, 
ha&ed  on  Jakob  fMnsory),  and  Starr,  Mills,  Sachs,  and  Dana  (motor)). 


The  relation  of  these  spinal  segments  to  sensation  and  motion  has 
been  carefully  determined  and  is  as  denotc<l  in  the  diagrams. 

The  (unction  of  the  respective  tracts  and  columns  is  also  diagram- 
matically  shown  (see  Fig.  45.5)- 

The  hlcod-sjipply  of  the  cord  1.1  by  an  anterior  and  posterior  set  of 
vessels,  the  arterial  twigs  of  which  do  not  anastomose  after  penetrating 
the  cord.  The  spinal  arteries  are,  for  their  size,  the  longest  in  the  body, 


504 


TRAUMATIC  SUWIERV 


tions  in  sensation.  The  summit  of  the  aneslkesia  is  ordinarily  the  best 
guide  as  to  the  Itxd  oj  the  lesion,  and  this  anesthetic  area  is  often  sur- 
mounted by  a  ridge,  band,  or  girdle  ot  hyperesthesia  (Figs.  457-461). 
Reflexes  are  wholly  abolished  in  complete  lesions  at  and  below  the 
level  of  the  damage;  but  later  the  reflexes  increase. 
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P||.  400. — Mechanism  of  the  <i«;p  reflexes  and  the  two  main  type»  of  paralysis  (sia^tic 
and  Bu^).  Dark  circles  indkaie  Lt^ions  giving  exaggerated  tedexca.  Light  drcles 
iiulicatc  lesioru  giving  abolished  reflexes  (mndiried  frum  Butler). 


The  upper  level  of  the  abolition  of  reflexes  usually  coincides  with 
the  anesthesia,  and  the  determination  of  both  gives  adequate  informa- 
tion as  to  the  level  of  damage. 

Trophic  centers  for  muscle  correspond  to  their  motor  spinal 
centers  in  the  anterior  horns,  and  any  destructive  lesion  of  this  portion 
of  the  gray  matter  causes  ctrophy  of  the  supplied  muscle  group.  The 
muscles  deriving  their  nerve-supply  above  and  below  the  lesion  are 
una^ected. 
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ThLs  can  be  best  understood  by  reference  to  the  annexed  tabic  (sec 
page  506). 

The  earliest  signs  of  muscle  invulvement  are  indicated  by  a  loss 
of  tone  with  softening  and  flabbincss;  later,  shrinkage  and  the  reaction 
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Ftp.  461. — SpinsI  cord  motor  pathways.     Indirect  p^lkvay  (denoted ~)  for 

musnilar  co-ordinntioin  and  higher  re6es  and  automatic  movements,  runs  from  torlcx  to 
pons  nuclei,  to  ccrebcUum.  to  kterAl  (uiirianjcntwl  taliimn,  via  the  peduncles,  the  fibeis 

ending  in  the  lateral  hnm,    Dirtd  polheay  (drmled )  (or  vo!u7itjir>'  impulses,  runs 

from  cortex,  via  corona  radiata,  internal  capsule,  crus.  pons,  medulla,  crossed  and  direct 
pynunitLiI  ootumns,  lo  motor  cells  ol  anleiiur  bum.  Cranial  Mtrvr  nfttir  fibrts  (denoted 
-    .)  croM  at  various  lc\'els  in  cms.  poUB,  and  moduUu  (modified  from  Bailey). 


of  degeneration  appear.  Such  isolated  ctiLinges  arc  best  illustrated  m 
the  extremities  and  about  ihc  main  joints.  The  loss  of  tone  in  the 
skin  becomes  manifest  by  a  change  in  its  texture  so  that  it  may  become 
glossy  and  shiny,  and  later  may  become  dusky, cyanosed,  dry,  and  scaly. 
Slight  pressure  is  capable  of  inducing  ulceration  and  thus  bed-sores  are 
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formed;  they  occur  most  often   over  the  sacrum,  malleoli,   heels. 
buttocks,  ami  other  places  subjected  to  |>oslure  pressure. 

Vasomotor  changes  may  show  in  the  pvlse-raU;  in  dorsal  lesions  a 
rapid  pulse  is  rather  constant,  but  the  reverse  pertains  in  cervica.1 
injuries.  In  the  latter,  unilateral  or  more  or  less  sjinmetric  sweating 
occasionally  occurs.  The  skin  at  first  may  be  quite  flushed  and  u-arm. 
but  later  is  cold  and  livid.  Changes  in  temperature  usually  indicate 
septic  states.  Visceral  changes  relate  chiefly  to  the  bowels  and 
bladder.  If  these  centers  in  the  lumbar  segment  arc  involved,  there 
is  complete  incontinence  of  feces  and  urine;  if  the  lesion  is  above  these 
centers,  then  voluntary  control  alone  is  lost  and  automatic  action  al- 
lows their  function  to  be  unconsciously  performed.  If  this  last  con- 
ilition  exists,  the  anal  sphincter  can  still  contract  on  the  examining 
finger,  but  it  cannot  do  so  when  the  center  is  involved.  Retention  of 
urine  and  feces  may  occur,  and  in  the  case  of  the  bladder  this  may 
lead  to  inflammatory  changes  that  may  later  extend  to  the  kidnc>-T>. 
Cystitis  to  some  extent  is  a  common  sequence,  and  becomes  a  very  grave 
menace  unless  every  precaution  is  taken  during  cathcterizotion  to 
prevent  infection  that  speedily  may  induce  septic  kidney  and  death. 


HORIZONTAL   LOCALIZATION 

Some  lesions  affect  tbe  cord  in  the  transverse  rather  than  the' 

vertical  axis,  and  thest-  may  be  symmetric  or  otherwise. 

Pyramidal  tract  lesions  cause — 

Paralysis:  Motor  spastic  Xype  below  the  involved  level. 

Reflexes:  Exaggerated,  with  rigidity  and  contractures. 

Degeneration:  Downward, 

Posterior  columns  and  ham  lesions  cause — 

Sensation;  Disturbed,  especially  temperature,  pain,  pressure," 

muscle,  and  joint  sen.^tions. 
Ataxia:  Present. 

Reflexes:  Absent  or  much  diminished. 
Degeneration:  Upward. 
Posterior  root  lesions  cause^ 
Sensation:  Anesthesia  in  total  involvement;  hjperesthesia  and 
radiating  pain  if  otherwise. 
Anterior  horn  and  root  lesions  cause — 
Paralysis:  Motion  abolished  in  muscles  involved  and  atrophy 

occurs. 
Reflfses:  Abo!i.shcd  and  the  reaction  of  degeneration  b  present. 
Degeneration:  Downward. 
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Central  canul  lesions  cause — 
Scnsaiicn:  Dissodaiion  with  preservation  of  touch  aod  loss  of 
painful  and  tiiernial  :^nsations. 
Half  of  transi'erse  segnwiit  ksions  cause — 
Paralysis:  Motion  lost  on  same  side  as.  and  at  and  below,  the 
level  of  damage;  slight  loss  of  power  on  opposite  side  (usually). 
Sensation:  Complete  loss  on  opposite  side  at  and  below  the  level 

of  damage.  (See  Fig.  459.) 
(This  is  the  Broxtm-Siquard  paralysis.) 
Cauda  Equina  Lesions. — The  cauda  is  about  10  inches  long  and 
reaches  downward  from  the  first  lumbar  vertebra,  and  hence  any 
cord  injury  in  this  vicinity  is  a  nerve-root  les-ion  of  the  descending 
roots  of  the  lumbar,  sacral,  and  coccygeal  ner\'es  thai  comprise  it. 
The  manifestations  are,  generally  speaking,  the  same  as  would  be 
produced  by  injury  to  the  lumbar  or  sacral  plexus.  The  reflexes  are 
not  increased  and  viscera!  control  is  not  aflccted  in  true  caudal 
lesions. 

As  already  indicated,  the  Bexible  spinal  column  with  its  strong 
padding  of  muscles  and  ligaments  affords  almost  armored  protection 
to  the  contained  cord,  and  the  latter  itself  receives  added  safety  by 
floating  in  cerebrospinal  fluid  and  by  being  enveloped  in  its  own  three 
membranes.  For  this  reason  unusual  localized  violence  is  necessary 
to  produce  injur>-  of  the  cord  itself,  but  les.ser  degrees  of  violence  may 
alTcct  the  parts  external  to  it. 

EXTRASPINAL  TYPES  OF  INJURY 
There  are  no  cord  symptoms  in  this  group. 


CONTUSIONS 

These  consist  of  bruises  of  the  soft  parLs.  or  of  the  erector  spina 
muscle  mass  due  to  direci  violence,  as  from  blows  or  falls. 

Symptoms. — These  do  not  differ  from  those  of  ordinary  contusions, 
except  Uiat  eccliymosis  may  be  diffuse  and  rather  late  in  onset  and 
slow  in  disappearance.  Hematoma  formation  is  nirc  because  the 
muscle  and  fascial  plane's  are  so  firmly  connected.  P;un  on  motion  is 
marked  enough  at  times  to  cause  a  tv^iical  attitude  in  walking  resem- 
bling that  described  in  Traumatic  Lumbago  (see  page  508). 

Treatment. — Hot  or  cold  applications  are  used  at  first  (water,  alco- 
hol, or  lead  and  opium),  anrl  later  several  criss-crossed  adhesive  straps 
are  applied.     II  necessary,  the  counterirritation  of  iodin,  turpentine. 
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electricity,  the  cautery,  ar  vibration  may  be  tried.  Anodynes  will  be 
m-cdcd  sometimes,  especially  in  rheumatics  and  where  a  "lame  back" 
is  complained  of  despite  ordmary  external  treatment. 


SPRAinS  AND  LACERATED  LIGAMENTS 

Sprains  refer  to  the  sudden  wrenching  or  stretching  of  ligaments 
between  the  vertebrae,  usually  those  connecting  the  spinous  processes; 
if  this  is  extreme,  tlie  fibers  may  be  torn  and  then  laceration  is  said  to 
exist. 

Causes  are  almost  invariably  sudden  forms  of  indirect  violence 
resulting  in  forward  or  lateral  bending  of  the  spine,  as  from  twists. 
falls,  cnishcs.  and  the  like. 

Chronic  forms  are  generally  postural  from  occupations  demanding 
stooping  or  bending  positions;  many  of  these  in  time  show  bony 
cuiA'ature  in  association. 

Symptoms.-  Local  pain  on  pressure  or  motion  is  the  main  feature, 
and  this  is  increased  by  movements  that  impose  strain  in  the  region 
of  the  stretched  or  torn  ligaments.  Usually  the  mid-portion  of  the 
back  presents  the  maximum  tenderness,  and  at  no  time  is  the  pressure 
pain  distant  more  than  a  few  inches  from  the  spinous  processes.  Swell* 
ing  and  discoloration  are  added  signs.  Mobility  between  spinal  seg'* 
ments  is  never  found  because  the  adjacent  interlacing  of  muscle  and 
fascia  is  quite  sufficient  to  maintain  contour  even  in  the  presence  of 
direct  severing  of  many  ligaments.  TTic  ccrvicodorsal.  dorsolumbar, 
and  lumbosacral  regions  are  most  commonly  affected.  In  some 
instances,  radiating  pain  may  be  present  along  the  intercostal  and 
lateral  abdominal  regions. 

Sprains  in  the  lumbar  region  arc  common  enough  to  be  denoted  ty 
the  term  traumatic  lumbago:  the  symptoms  resemble  spinal  ligamentj 
sprain  elsewhere  except  that  the  back  is  held  rigid  and  somewhat  arched] 
and  the  patient  assumes  this  stifT  characteristic  attitude  in  walking, 
rising,  and  sitting. 

Treatment.  Rest  and  anodynes  summates  this.  The  former  jsj 
l»est  providwl  by  adhesive  plaster  criss-cross  dressings,  these  to  bol 
applied  at  once  or  aftpr  the  preliminary  use  of  hot  fomentations  of 
alcohol  and  water,  lead  and  c^ium.  or  other  embrocations.  Codein. 
aspirin,  salicylates,  and  other  appropriate  tirugs  aR'  given  as  required, 
these  last  being  especially  suitable  in  rheumatics.  Later,  counter- 
irritation  from  iodin,  electricity,  \ibration,  the  actual  cautery, 
ironing  with  a  flat-iron,  or  massage  may  be  neces-iary.  Hot  baths 
followed  by  brisk  massage  will  also  aid  in  "limbering  up  lame  backs." 
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Very  rarely  it  may  be  expedient  to  apply  a  spinal  brace  of  metal  or 
leather,  or  a  plaster-of-Paris  jacket.  This  las!  form  of  treatment  is 
most  applicable  in  chronic  sprain  or  rebellious  lameness  of  the  back  due 
to  habitual  posture  ur  constitutional  causes. 

"Pain  in  the  back"  and  "lameness  of  the  back"  may  arise  from  » 
many  conditions  that  the  physician  must  be  on  guard  for  non-trau- 
malic  causes  in  those  cases  thai  do  not  promptly  respond  to  treat- 
ment that  is  efficacious  in  the  large  majority  of  acute  cases  due  to 
injury.  In  women  it  is  well  to  remember  that  pelvic  disorders  fre- 
quently arc  a  source  of  pain  in  the  back.  Intra-abdominal  causes  must 
not  be  forgotten,  such  as  gastro-intestinal  and  kidney  ptosis.  Finally, 
neurasthenia,  h>'steria,  rheumatism,  lumbago,  neuritis,  and  a  variety 
of  other  causes  are  to  be  excluded  in  persistent  cases. 

In  differentiating  sites  of  real  from  assumed  pain,  much  aid  is 
aSorded  by  marking  places  of  alleged  tenderness  along  the  spinal 
column  and  later  asking  the  patient  to  relocate  these  areas  when 
similar  pressure  is  made  upon  them.  Traumatic  sources  of  origin  are 
likely  to  be  localized  to  one  vertebra  or  vertebral  segment:  non-trau- 
malic  sources  are  generally  so  diflused,  with  intervening  normal  seg- 
ments of  such  wide  separation,  that  trauma  could  not  l>e  the  source 
of  such  an  uneven  distribution.  When  previously  marked  areas  can- 
rot  be  relocated  with  reasonable  accuracy,  the  trouble  is  probably  more 
mental  than  physical,  especially  if  there  is  the  added  corroboration  of 
normal  gait,  rising  and  sitting  ability,  and  little  or  no  limitation  of 
spinal  motion. 

It  has  been  stated  that  pressure  over  a  painful  area  increases  the 
pulse-rate  (MannkopC's  test),  but  I  have  not  found  this  of  much 
diagnostic  importance  in  this  or  any  other  class  of  injurj-. 

DISLOCATIOH   OF  THE   SPINE 

(See  pages  191-201). 


FRACTURE  OF  THE  SPINE 

Recognizable  fracture  without  some  coincident  cord  damage  is 
relatively  rare  and  is  practically  limited  to  lesions  of  the  arches,  mainly 
the  spinous  and  transverse  processes. 

Causes  and  Varieties,  Direct  violcttce,  as  from  missiles,  bullets, 
blows,  or  falls  is  an  uncommon  factor. 

Indirect  violence,  due  to  forced  forward  or  lateral  bending  with,  more 
or  less  added  muscular  violence  is  the  usual  source. 

Ordinarily  but  one  vertebra  is  involved. 


Sto 
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HTien  the  spinous  process  is  avulsed.  it  fe  usually  broken  at  its  base, 
and  the  adjacent  portion  of  the  arch  may  be  detached  with  it. 

The  amount  of  separation  varies,  but  it  may  be  extreme  and 
associated  with  considerable  lateral  or  downward  displacement. 
Cleavage  at  the  tip  of  a  spinous  process  is  a  not  uncommon 
associate  of  sprains,  thus  becoming  an  example  of  sprain- fracture. 

The  bodUs  and  lamina  rarely  suffer  in  the  absence  of  intraspinal 
cumpHcatiuns.  and  the  diagnosis  of  any  such  conditions  would  be  im- 
possibk-  without  jr-ray  verification. 

Symptoms.^5wrWi«^,  deformity,  ecchymosis,  local  tenderness,  false 
motion,  and  crepitus  are  readily  obtainable  in  Ijpical  cases.  Back 
betiding  is  painful  and  the  adjacent  muscles  arc  rigid  and  tense.  Local 
and  radiating  pains  may  occur.  There  may  be  associated  injury  at  the 
costovertebral  angle  or  elsewhere. 

Treatment.  Adhesive  plttster  strapping  wiU  suffice  for  the  average] 
case;  but  if  there  is  undue  mobility  of  the  column  it  is  better  to  apply  a 
plaster-of-Paris  jacket,  the  spine  being  arched  during  its  application. 
If  a  broken  spinous  process  is  unduly  movable  or  threatens  to  protrude 
through  the  skin,  it  can  be  ancliored  by  a  few  kangaroo  tendon  sutures 
introduced  into  the  adjacent  processes  through  a  small  incision.  I 
recently  employed  this  procedure  in  a  case  of  dislocation  of  the  first  and 
second  lumbar  vertebrx  with  fracture  of  the  spinous  transverse  proc- 
esses of  the  first  lumbar  vertebra.  This  patient  attempted  to  com- 
mit suicide  by  jumping  out  of  a  window,  and  her  freedom  from  intra- 
spinal injur)'  appeared  ascribable  to  an  old  curvature  of  the  spme  that 
in  a  way  was  forcibly  corrected,  by  her  accident.  She  had  no  cord 
symptoms  whatever. 

Results.— Union  of  a  spinous  process  is  by  fibrous  tissue  and  is 
reasonably  firm  in  three  weeks,  but  some  support  should  be  worn  for 
about  two  months.  The  outcome  is  necessarily  good  inasmuch  as 
there  is  no  damage  to  anything  except  the  bony  outcroppings  of  the 
column,  and  their  intraspinal  ligamentous  and  muscular  attachmoits. 

Intraspinal  types  of  injury 
There  are  cord  symptoms  in  this  group. 


SPINAL   HEMORRHAGE 

This  may  be  extradural  {/lematorachis)  or  intradural  (kematO' 
myelia). 

Extradural  Hemorrhage;  Hematorachis i  Extramedullary  Hemor- 
rhage.    By  this  is  meant  an  ciTusion  of  bloud  on  the  uuuUdc  of  the 
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spinul  cord  coverings  and  between  them  and  the  bone;  it  corresponds 
to  that  form  of  cerebral  hemorrhage  having  the  same  name.  It  is 
relatively  rare  as  compared  with  the  other  form  of  spinal  hemorrhage, 
but  both  varieties  coexist  in  severe  and  usually  fatal  cases  (Fig.  462). 

Ctiuses. — It  is  alwajTi  an  associate  of  fracture  or  fracture-disloca- 
tion ami  does  not  occur  as  a  separate  entity,  and  hence  the  etiologv' 
is  the  same  as  that  of  fracture -dislocation. 

It  is  conceivable  that  it  might  also  occur  from  glancing  or  super- 
ficial penetrating  agencies,  such  as  a  bullet  or  cutting  instrument;  ob- 
viously such  a  limitation  would  be  rare.  Occasionally  it  occurs  also 
from  spinal  puncture  made  for  diagnostic  or  therapeutic  purposes. 

Symptoms. — These  are  transitory  ami  extremely  difficult  to  recog- 
nize in  the  absence  of  direct  inspection  by  laminectomy,  and  then  nn 


461, — spinal  hcmoTPhagc:  a.  Extradural,  or  hcmatonidjis;  b,  intntdural,  or  hemiito- 

m>'eliB. 


associated  hematomyelia  is  the  condition  for  which  the  operation  is 
usually  performed.  It  requires  considerable  extradural  i>ressure  to 
affect  the  cord,  and  obviously  a  very  severe  injur>'  would  be  required 
to  produce  bleeding  enough  to  compress  the  cord  outside  its  dural 
sheath;  hence  any  such  injury  is  almost  invariably  of  the  fracture-dis- 
location or  alUed  tj-pe  in  which  hematomyelia  coexists  and  is  the 
cause  of  sj-mptoms.  Practically  speaking,  the  diagnosis  of  hemalor- 
achis  is  clinically  impossible  without  laminectomy,  but  it  can  often 
be  assumed  to  exist  in  injuries  capable  of  causing  hematomyelia. 

Hematomyelia;  Intradural  Hemorrhage;  Intramedullary  Hemor- 
rhage.—By  this  is  meant  hemorrhage  occurring  within  the  spinal  cord 
coverings,  affecting  the  cord  substance  itself. 


S" 
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There  are  two  forms:  (a)  Primary  focal  hematomyeliu.  without 
bony  injury,  and  (6)  secondary  hematomyeUa,  with  bony  injurj-. 

The  paUtology  In  each  form  is  practically  the  same,  in  that  the 
anterior  and  posterior  horns  are  the  usual  sites  of  involvement.  The 
graj-  matter  offers  less  resistance  than  the  while  to  the  spread  of  the 
blood,  and  hence  the  oozing  is  generally  up  and  down  rather  than 
transversely.  The  area  involved  is  usually  as>'mmetric  and  the 
greatest  area  of  bleeding  is  generally  in  the  zone  nearest  the  maximum 
of  the  trauma,  the  gray  matter  being  mainly  involved.  In  addition 
to  the  main  areas  of  dissemination,  smaller  foci  of  punctate  or  minute 
hemorrhage  may  occur  in  the  white  matter. 

The  extent  of  the  hemorrhage  varies  widely:  in  severe  cases  (so- 
called  "spinal  apoplexy")  the  cord  may  be  almost  wholly  occupied 
by  clot  at  the  level  of  the  hemorrhage. 

The  cfjfxl  of  the  hemorrhage  may  be  wholly  mechanical  and  produce 
the  damage  solely  by  pressure;  in  other  instances,  inflammatory  reac- 
tion occurs  with  subsequent  degeneration. 

After  the  bleeding  Ls  absorbed,  ca\'itiei3  may  remain  rcsemblirig 
those  seen  in  syringomyelia,  and  hence  has  arisen  the  term  "traumatic 
syringomyelia," 

(a)  Primary  Focal  HematomyeUa.  -There  are  but  two  locations 
in  which  this  occurs,  namely,  the  ccrvicodorsal,  and  very  rar^y  in 
the  lower  lumbar  region. 

It  b  generally  due  to  some  forcible  sudden  temporary  bending 
motion  of  the  spine,  either  forward  (flexion)  or  backward  (extension), 
with  an  immediate  springing  back  into  place  of  the  temporarily  dis- 
placed vertebra.  Under  these  transitory  conditions  the  exact  cause 
of  the  bleeding  is  not  known,  but  it  is  thought  to  be  due  to  (i)  a  tearing 
of  the  blood-%'essels  incideni  to  the  stretching  of  the  cord;  (2)  direct 
bruising  of  the  vessels  at  the  time  the  cord  is  temporarily  impinged 
upon. 

Whatever  the  cause,  the  main  feature  of  this  variety  is  the  ab- 
sence of  any  demonstrable  change  in  the  bony  make-up  of  the  spine 
and  a  rather  prompt  recession  of  symptoms. 

Ca(««.^\Vhile  the  lesion  is  much  rarer  than  fracture-dislocation, 
yet  ordinarily  the  symptoms  at  first  suggest  bony  injury. 

Diving,  falls  on  the  hea<l  or  neck,  twisting  or  jamming  of  the  head 
forward  or  backward,  and  allied  forms  of  violence  are  tJie  usual  factors. 
By  some,  a  temporary  dislocation  is  supposed  to  always  occur.  Direct 
penetration  of  the  cord,  as  by  a  bullet  or  weapon,  is  also  causative. 

Presumably  the  same  beTiding  and  penetrating  factors  might  cause 
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involvcmcnl  in  the  lumbar  rcKion,  but  ils  occurrence  here  is  a  clinical 
rarity  when  unassociatvd  with  bony  injury. 

SymptMns.— These  depend  on  the  extent  of  the  bleeding  and  its 
site;  but,  as  stated,  invasion  is  ordinarily  of  the  horns  of  the  gray  mat- 
ter and  the  parts  immediately  adjacent.  The  clinical  picture  is  rela- 
tively constant  and  the  essential  elements  are:  ia)  Motor  paralysis 
which  soon  recedes;  (6)  sensory  paralysis  for  pain  or  temperature  (or 
both)  and  retention  of  sense  of  touch — the  so-caJIed  "di-ssociation 
anesthesia." 

Of  course,  witJi  these  signs  of  "internal  injury,"  there  may  be  object- 
ive evidences  of  "external  injury"  in  the  form  of  contusions,  ccchy- 
mosis,  wounds,  swelling,  local  tenderness,  pain  on  motion,  rigidity, 
and  other  indications  of  local  damage  about  the  head,  neck,  and 
interscapular  regions. 

(a)  Molar  paralysis  almost  invariably  occurs  immediately  on  receipt 
of  the  injury,  and  in  very  few  instances  is  there  any  "latent"  or  "free" 
interval. 

As  stated,  the  cervical  region  is  most  commonly  affected,  and  for 
that  reason  the  upper  extremity  becomes  involved,  chiefly  the  muscles 
of  the  hand  and  forearm,  those  of  the  upper  arm  being  less  often 
affected. 

Inasmuch  as  the  spinal  nuclei  of  the  brachial  plexus  is  generally 
affected  in  this  type,  complete  recovery  is  improbable,  as  some  destruc- 
tive damage  usually  occurs.  This  may  involve  but  a  single  muscle 
eventually,  but  muscle  groups  at  first  generally  suffer. 

Hemorrhage  great  enough  to  affect  the  lower  extremity  may  be 
and  often  is  completely  recovered  from  because  the  le^on  is  not 
destructive  and  the  sjonptoms  usually  arise  from  etiema  and  pressure 
on  the  pyramidal  tracts.  The  earliest  sign  is  flaccid  paralysis,  and 
this  may  involve  all  four  extremities,  or  two,  or  be  limited  to  one 
extremity,  all  depending  upon  the  site  and  extent  of  the  bleeding. 

The  lesion,  if  small,  may  cause  no  marked  changes  in  the  rej!exes, 
or  they  may  be  exaggerated  or  lost.  Later  they  become  exaggerated, 
and  in  the  lower  extremity  ankle  clonus  also  appears. 

Later  the  flaccidity  gives  way  to  rigidity^  and  when  this  spastic 
state  appears  the  motion  of  the  part  begins  to  return.  The  lower 
extremity  recovers  before  the  upper,  and  even  in  marked  rases  power 
enough  may  return  in  a  few  weeks  to  permit  walking.  Atrophy  to 
some  extent  is  likely  to  remain  in  the  anns,  special  muscles  being 
selected,  while  those  adjacent  are  apparently  normal  or  nearly  so  in 
tone  and  action. 
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sometimes  hard  to  differentiate,  but  in  this  condition 

lyptr  of  piitient   iind  the  existence  of  other  signs 

.\  I  is  of  dt'termining  value.     Oi  course,  the  two  may 

fcrc  again  the  history  and  examination  offer  main  reliance. 

ixhe  musctUar  atrophy  could  only  be  confounded  in  verj' 

il  instances,  as  in  this  the  condition  is  one  of  progression  over 

my  years,  and  not  of  recession  within  a  short  lime  after  a  dis- 

[injur>-.     The  necessity  of  differentiating  this  disease  arises  most 

Rafter  recovco'  from  some  injury  alleged  to  be  a  "localized  spina! 

liage,"  an<i  from  which  the  atrophic  condition  is  said  to  have 

Main  reliance  is  to  be  placed  upon  the  duration  and  extent 

manifestations,  notably  upon  the  place  of  their  beginning  as 

to  the  spinal  lesion. 

ir  and  brachial  palsies  offer  the  greatest  confusion,  and  the 

stion  of  occupation  and  possible  toxic  influences  (notably  lead  and 

'arsenic)  need  careful  consideration.     It  is  to  be  recalled  that  sometimes 

le  clbease  in  question  may  have  existed  for  years  until  some  general 

lination  brings  it  lo  view. 

Treatment. — A.«;sociated  injury  and  shock  arc  suitably  treated. 

'General  measures  are  of  prime  importance,  and  the  transport  of  the 

patient  must  be  made  carefully  so  that  added  damage  to  the  parts  may 

not  occur. 

In  the  absence  of  a  water-  or  air-bed,  thcmattrcss  must  be  exceed- 
ingly soft  an<l  the  sheets  kept  free  of  creases  so  that  no  pressure  occurs. 
In  old  persons,  or  where  respiratory  embarrassment  threatens,  the 
head  of  the  bed  is  clc\'atcd  a  foot  or  more.  So  far  as  possible  the 
patient  is  turnefl  often  from  side  to  side  or  held  thus  by  ]>rops  placed 
under  the  side  of  the  mattress.  Aseptic  catheterization  three  times 
daily  is  enough  at  first,  later  twice  a  day  is  sufficient.  Some  surgeons 
advise  allowing  the  bladder  to  empty  itself  by  overflow,  but  I  do  not 
approve  of  this  and  regard  it  as  unclean  and  unsafe.  If  the  urine  be- 
comes cloudy  or  purulent,  irrigation  of  the  bladder  with  boric  solution 
is  valuable.  This  is  rarely  needed  more  than  once  daily.  Urolropin 
in  5-grain  doses  every  four  hours  should  be  a  routine  measure.  Occa- 
fflonally  lo  grains  of  hcti^aaSe  of  soda  may  be  added  to  this  dose  if 
urinary  alkalinity  pertains.  The  bowels  are  emptied  by  a  laxative  or 
enema  d.aily  or  ever)'  other  day.  Tympanites  fe  controlled  by  salol, 
massage  of  the  colon,  or  luq>entine  stupes  or  enemala. 

Local  measures  relate  to  the  appHcatiun  of  adhesive  straps  over  any 
painful  spots  on  the  spine  or  perhaps  the  use  of  a  light  plaster-of- Paris 
jacket.    No  operative  or  intraspinal  manipulation  is  indicated,  and 
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ihc  use  of  the  aspirating  needle  for  diagnostic  or  other  purposes  is 
strongly  inadvisable. 

Treatment  Uucr  is  along  the  line  of  encouraging  tone  to  paralyzed 
muscies,  and  at  tiiis  time  g^inna&tics.  massage,  and  electricity  are  of 
great  importance,  but  obviously  these  sliould  not  be  used  until  reces- 
sion is  well  under  way.  I  have  found  much  benefit  from  the  use  of 
improvised  elastic  or  metiil  springs  ("health  exercisers")  attached  to 
the  foot  or  head  of  the  bed  in  such  a  way  that  the  patient  may  force 
Uie  inactive  limb  to  ilu  sonic  work,  against  resistance.  Isolated  paral- 
yses are  treated  by  special  motions  to  rc-educaic  their  diminished  or 
abolished  functions.  Tendon  transplantation  may  bring  surgical 
relief  when  all  else  fails. 

Str\chnin  at  this  stage  is  very  valuable. 

Results.— Cases  that  begin  to  show  imjjroveraent  within  the  first 
week  generally  recover  sufficiently  to  use  the  lower  extremities,  and 
often  the  upper  extremities,  to  a  greater  or  lesser  degree.  VLsceral 
return  In  recoverable  cases  is  usually  prompt  and  lasting.  Atrophy 
and  loss  of  power  in  isolated  muscles  of  the  upper  extremity  usually 
persist  in  marked  cases  and  sensory*  changes  also  pertain  to  some 
degree  in  these  same  areas. 

The  earlier  the  improvement  the  better  the  outlook. 


SPINAL  CONCUSSION 

Some  forty  years  ago  this  term  was  proposed  and  for  a  time  had  a 
vogue,  but  at  present  tliis  diagnosis  is  nearly  obsolete  because  of  better 
knowledge  as  to  the  underlying  causes  of  symptoms  formerly  desig- 
nated by  this  title,  and  also  because  the  term  "concussion*"  is  a  mis- 
nomer as  applied  to  the  spinal  contents,  inasmuch  as  we  now  know  they 
cannot  be  "cqncussed"  in  the  same  sense  that  "concussion  of  the  brain" 
occurs. 

The  condition  was  at  one  time  supposed  to  occur  chiefly  as  an  in- 
cident of  railway  collisions  in  which  "the  spine  was  jarre<l,"  and  hence 
the  term  "railway  spine"  came  into  a  sort  of  surgical  usage,  chiefly, 
however,  in  litigateil  cases. 

There  never  was  any  adequate  clinical  or  pathologic  basis  for  this 
verbal  entity,  as  most  of  the  cascs  were  in  reality  cither  sprains  of  the 
spinal  ligaments  or  hemalomyelia. 

Krichsen  in  1871  and  again  in  1875  sponsored  the  term  and  origin- 
ally reported  some  52  cases,  the  analyses  of  which  today  would  cause 
them  to  be  classified  in  grades  of  severity  extending  from  fracture- 
dislocations  of  the  spine  to  hysteroneurasthcnia.    As  stated,  surgical 
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nomenclature  no  longer  lists  the  term,  and  it  sunives  only  as  a  memor>* 
among  informed  physicians,  and  even  the  laily,  legal  or  otherwise,  are 
forgetting  it. 

Quite  recently  the  expression  was  used  in  court,  and  (he  unim- 
pressed judge  stripped  it  u(  any  seriousness  by  asking  the  physician- 
witness,  "What  is  the  difference  between  a  'railroad  spine'  and  a 
'steamboat  spine'  ?" 

There  is  no  form  of  physical  or  psychic  trauma  typical  of  railway 
accidents,  inasmuch  as  the  same  injuries  and  nervous  manifestations 
may  arise  from  a  great  variety  of  other  causes,  all  of  which  may  be 
grouped  under  the  term  of  "industrial  accidents." 

As  Bailey  has  well  state*.!,  "there  is  no  logical  basis  for  the  term 
'spinal  concussion'  from  the  standpoint  of  etiology,  sjnnptomatoloKy, 
or  pathology.  Cases  having  objective  sjinptoms  of  spinal  injury  are 
now  otherwise  classified,  those  presenting  a  more  or  less  well-authenti- 
cated history  of  violence  in  tlic  spinal  region  with  subjective  s\inptoms 
arc  classified  usually  as  neuroses." 

INJURIES  OF  THE  SPINAL  CORD 

Traumata  of  the  cord  iLseli  are  in  the  nature  of  contusions  and 
lacerations. 

CONTUSIOnS    OF    THE    CORD 

A  cord  is  said  to  be  contused  when  it  has  been  bruised,  dented,  or 
otherwise  impinged  upon  without  accompanjing  laceration  of  fibers. 

Causes. — Sharp  bending  of  the  spine  (cither  fonvard  or  backward), 
heavy  blows  over  the  spinous  processes,  and  the  already  enumerated 
factors  capable  of  producing  fracture-dislocation. 

It  occurs  most  commonly  in  the  cer\'icodorsal  and  dorsolumbar 
re^ODS. 

Symptoms. — Practically  the  signs  of  hematomycHa  exist,  with  the 
external  evidences  of  bony  injury  added.  These  are  the  cases  in  which 
paralysis  of  varying  degrees  appears,  with  corresponding  abolition  of 
sensation,  reflexes,  and  visceral  control. 

The  site  and  extent  of  involvement  determines  the  nature  of  the 
sjTnptoms;  but  no  defmite  statement  can  be  made  as  to  the  amount 
of  bruising  until  the  coexisting  hemorrhage  subsides,  and  tliis  usually 
takes  a  week.  If,  after  this  lapse,  no  improvement  occurs,  structural 
damage  to  the  cord  substance  may  be  presumed,  either  in  the  nature 
of  simple  bruising  or  laceration,  or  both.  If  temperature  is  present 
and  there  are  no  septic  foci  to  account  for  it,  a  myelitis  may  be 
a.ssumed  to  exist. 
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Clear  the  opposite  half  of  the  arch  in  Ihc  same  way  and  similarly  pack 
the  wound  thus  made.  The  blee<ling  is  generally  excessive,  but  this 
sort  of  pressure  eventually  will  give  a  dry  Jield.  With  a  rongeur  gnaw 
away  an  available  spinous  process  down  to  its  base  and  then  remove 
the  latter  with  a  smaller  beaked  tongue  rongeur,  and  thus  the  spinal 
meninges  arc  brought  into  view.  Repeat  this  process  along  the  lam- 
inae until  the  cord  is  exposed  to  the  extent  desired  (Fig.  463).  Nor- 
mally it  should  be  pulsating  and  pearly  gray,  but  it  may  be  quite  dusky 
and  pulseless.  A  bent  probe  or  director  may  be  inserted  up  and  down 
the  canal  in  a  search  for  bony  obstruction  or  clot.  A  ridge,  mottling,  or 
change  of  contour  may  denote  the  site  of  greatest  damage  and  the  dura 
may  or  may  not  be  intact.  '  Cerebroapinal  fluid  may  appear  at  once  or 
gush  out  during  the  manipulation,  as  if  under  tension  or  confined. 

It  is  generally  advisable  to  open  the  dura,  and  it  is  accordingly 
caught  at  each  margin  by  mouse-tooth  forceps  (as  in  opening  the  peri- 
toneum), nicked,  and  the  incision  is  then  extended  by  small  scissors 
to  the  desired  extent.  The  edges  of  the  dura  may  be  held  apart  by 
stitches  placed  on  either  side,  and  these  are  then  held  by  clamps  at  the 
edge  of  the  wound. 

Clots  may  be  found  or  damage  may  be  evident  by  indentation, 
flattening,  or  even  pulpification.  If  the  cord  is  edematous,  it  has  been 
advised  to  make  small  vertical  incisions  upon  or  punctures  of  it  m 
many  spots  with  a  needle.  Personally  T  have  never  done  this  and 
know  nothing  of  the  efficacy  or  wisdom  of  it,  and  prefer  to  rely  upon 
the  decompression  afforded  by  the  other  steps  of  the  o]>eration. 

The  dura  is  carefully  closed  by  fine  silk  or  catgut,  atid  this  closure 
must  never  be  omitted  even  in  the  presence  of  ooting  cord  substance.  The 
muscles  are  sutured  by  catgut  or  kangaroo  tendon  and  a  separate  layer 
of  sutures  coapts  the  fascia.  The  skin  is  closed  by  silk  or  silkworm-gut 
and  no  absorbable  suture  mtist  be  used  therein,  as  it  frequently  breaks 
and  thus  allows  the  wound  to  gape  on  the  tenth  day  or  later.  A 
few  retention  stitches  tied  over  a  roll  of  gauze  or  rubber  tubing  act 
especially  well  in  long  wounds. 

Drainage  should  not  be  used.  If  for  any  reason  it  is  employed, 
folded  rubber  tissue  or  a  few  strands  of  twistetl  catgut  or  silkworm- 
gut  are  introduced  down  to  the  level  of  the  sutured  dura,  but  under 
no  condition  should  it  go  deeper.  All  possible  blond  should  be 
squeezed  from  the  wound  and  a  heavy  gauze  and  cotton  dressing 
applied  with  adhesive  straps  snugly  covering  all.  There  is  no  need  of 
a  plaster-of-Paris  jacket  unless  redislocation  or  aggravation  of  bony 
deformity  is  feared.    The  dressing  is  changed  on  the  tenth  day  unless 
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Iherc  is  indication  (or  earlier  removal  of  il.     The  stitches  are  removed 
then  and  a  gauze  and  adhesive  plaster  dressing  reapplied. 

Results.— Practically  those  of  hematomyelia  or  laceration  of  the 
cord. 

Laceration  of  the  Cord 

Tliis  sort  of  damage  varies  in  extent,  but  for  practical  purposes 
may  b<*  grouped  as  (a)  slight;  (6)  moderate;  (c)  severe  (crushing. 
pulpificalion,  severing). 

Causes.— Ordinarily  the  factors  producing  fracture-dislocation 
are  at  fault,  as  bony  injury  almost  always  coexists.  This  type  of 
damage  hence  represents  the  severer  fonns  of  spinal  violence,  such  as 
crushing,  sharp  bending,  and  hca\'>'  blows  in  a  stooping  posture. 
Another  group  depends  upon  actual  penetration,  usually  from  slab 
wounds  and  the  presence  of  foreign  bodies  (as  bullets). 

(a)  Slight  Lacerations.— The  dura  may  or  may  not  be  lorn  and  the 
extent  of  the  damage  is  limited  to  a  portion  of  a  vertical  or  transverse 
segment.  The  posterior  jwrtion  of  the  dorsolumbar  cord  is  generally 
the  part  affected,  and  in  no  instance  of  this  group  b  more  than  one- 
fourth  of  the  cord  diameter  involved. 

S)rmptoms. — DilTerentiation  from  localized  spinal  hemorrhage  or 
bony  pressure  caimot  be  made  unless  the  history,  lapse  of  time, 
radiographs,  or  operations  give  corroborative  evidence. 

Any  localized  motor  and  sensory  paral>*sis  persisting  more  than  a 
week  without  improvement  juslitics  this  presumptive  diagnosis, 
assuming  that  the  violence  and  Ihe  histor>'  are  adequate.  The  most 
tj'pical  cases  are  those  in  which  a  bullet  or  missile  has  cut  or  nicked 
a  well-defined  margin  of  the  cord,  or  localized  bony  spicula:  impinge, 
and  in  such  instances  the  symptoms  are  more  easily  determinable. 

(6)  Moderate  Lacerations. — These  are  cases  in  which  the  motors 
sensory,  reflex,  trophic,  and  visceral  involvement  is  of  such  a.  gradf 
that  cord  function  is  abolished  at  and  below  the  level  of  the  lesion. 
Usually  extensive  i)enetralion  or  fracture-dislocation  exists,  and  ordi- 
narily the  damage  is  unequally  bilateral. 

This  Ls  the  type  common  to  most  of  the  severe  spinal  injuries  and 
the  paralysis  (usually  of  the  lower  extremities)  is  immediate,  showing 
little  or  no  recession,  but  on  the  contrary  often  progressing.  The  dura 
is  generally  involved.  Cases  of  this  sort  promptly  develop  bed-sores 
unless  great  care  is  given,  and  the  bowel  ami  bla<ider  funcUon  is  wholly 
abolished. 

Many  of  these  patients  die  within  the  first  few  days  of  (i)  shock; 
(3)  associate  injuries;  (3)  pneumonia;  (4)  delirium  tremens,  or  (5) 


failing  kidneys.  Those  surviving!  ihc  first  week  may  live  from  Uiree 
to  six  months  and  then  die  of  sepsis  from  asrendins  urinar\'  infection 
or  bod-sores.  Some  few  apparently  succumb  to  a  progressing  myelitis 
and  general  malnutrition. 

In  my  experience  very  few  patients  sur\'iving  the  first  week  die 
from  spinal  injury  per  sc,  the  majority  of  deaths  being  due  to  sepsis  and 
pneumonia.    The  mortality  in  operated  cases  will  later  be  stated. 

(c)  Severe  Lacerations. — ^These  are  the  cases  of  so-called  "complete 
crushing,"  "'severin!'  of  the  cord,"  or  "pulpification  of  the  cord." 
They  represent  the  maximum  of  intraspinal  injury,  and  fracture-dis- 
location or  gross  penetrations  are  practically  the  stilc  causes.  Not  only 
are  the  spinal  arches  often  broken,  but  the  vertebral  bodies  as  well,  and 
there  is  always  dislocation  or  impingement  enough  to  produce  distinct 
angulation  of  the  compressed  and  much  damaged  cord.  The  meninges 
generally  arc  torn,  and  through  the  rent  cord  substance  may  extrude. 
If  the  dura  is  untom,  opening  of  it  at  operation  or  autopsy  discloses 
pulpification  and  often  the  gray  matter  is  foimd  disintegrated.  The 
cord  is  very  rarely  completely  Re\ered,  but  often  it  is  held  together 
by  very  few  strands  laterally  and  it  is  virtually  amputated. 

In  the  absence  of  direct  inspection  it  is  impossible  to  clinically 
differentiate  this  form  and  the  [jrcceding. 

The  lease  of  life  in  unoperated  cases  is  similar  to  the  preceding,  and 
the  outlook  is  exceedingly  grave  even  with  prompt  recognition  and 
early  operation.  Most  cases  die,  and  those  that  live  are  more  or  less 
bed-ridden. 

General  Diagnosis  of  Cord  Laceration.^  T/ie  degree  oj  laceration 
cannot  he  cslimaicd  accumldy  except  hy  operative  inspection.  Assuming 
a  historj-  of  injury  to  the  spine  of  a  crushing  or  bending  type  asso- 
ciated with  immediate  molor-sensor>'  paralpis.  abolition  of  reflexes, 
lost  bowel  and  bladder  control,  the  physician  will  be  early  calli-d  upon 
to  determine  the  following:  (i)  Is  there  bony  injury?  (2)  Is  the  cord 
lacerated?  (3)  Is  operation  indicated?  (4)  What  is  the  probable 
outcome  as  to  life  and  restoration  of  function? 

(i)  Is  there  bony  injury.'  Fracture-dislocation  can  be  reliably 
presumed  in  the  presence  of  bony  deformity,  localized  ecchjTnosis, 
tenderness,  false  motion,  and  crepitus. 

In  the  cervical  region,  bony  injury  is  more  likely  to  be  dislocation 
alone,  and  then  reliance  is  placed  on  the  attitude  of  the  head  and 
upper  extremities  and  the  vi.sible  malalignment  of  the  spinous  proc- 
esses of  the  neck,  and  of  the  cervical  bodies  palpable  through  the 
pharynx. 
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x-Ray  examinfltion  is  exceedinjily  helpful,  but  with  extensive 
pariUysis  it  generally  is  bul  corruborativc. 

(2)  Is  the  cord  laceratedf  If  there  is  recession  of  motor-sensory 
paralysis  wiUiin  the  first  two  days,  the  coed  is  probably  damaged  to 
some  extent.  Slationar\'  or  progressive  s>Tnptoms  after  the  first 
week  render  thU  opinion  stronger,  espiceially  in  the  presence  of  frac- 
ture-dislocation or  demonstrable  penetration  by  a  bullet  or  cutting 
instrument.  As  stated,  the  decree  of  laceration  cannot  be  adequately 
detennined  until  the  cord  is  exposetl,  and  a  presumptive  diagnosis  is 
often  wholly  found  wrong  at  operation  or  autopsy.  The  extent  of  the 
cord  damage  is  iiiferentially  greatest  when  bony  injur}'  is  greatest,  but. 
fortunately,  this  rule  is  not  absolute.  The  converse  is  unfortunately 
equally  true,  as  an  apparently  moderate  dcgrccof  bony  injury  docs  not 
by  any  means  denote  moderate  cord  laceration. 

(3)  ^s  nprration  iiidicalai?  This  depends  upon  se^'eral  main  fac- 
tors, of  wiiich  may  be  mentioned:  in)  General  condition  of  the  patient 
as  to  ph>'3tque,  age.  occupation,  and  associated  injuries,  (fr)  Extent 
of  apparent  cord  damage,     (c)  Operative  facilities. 

(a)  General  condition  of  patient  is  the  main  element  and  no  operati\'e 
relief  should  be  offered  unless  the  physique  is  adequate.  The  aged  and 
alcoholics  are  the  poorest  surgical  risks;  young  healthy  adults  offer  the 
best  prospects.  Manifestly,  shock  and  coincident  injuries  are  often 
contra-indicaUons.  Bed-sores  or  other  infective  zones^  near  the  opera- 
tive field  offer  great  hazards. 

Generally  speaking,  it  is  better  to  wait  a  few  days  before  under- 
taking laminectomy  even  in  recognizable  cases  (penetrations  excepted). 

{b)  ^lent  of  /Jamagf.— Personally,  it  is  my  opinion  that  ex-try  case 
of  laceratiim  wiU  ?iol  be  harmed  by  laminectomy.  Many  of  them  I  am 
aware  apparently  recover  without  operation ;  but  it  is  well  to  rcmemlwr 
that  in  Uiese  so-called  "lacerations"  the  diagnosis  was  at  best  infer- 
ential and  dependent  very  largely  upon  the  beUef  that  marked  bony 
angulation  of  necessity  predicates  some  degree  of  cord  laceration. 
That  viewpoint  does  not  appear  to  be  at  all  conclusive. 

No  case  is  too  extensive  lo  be  given  an  operative  chance,  as  most 
cases  of  this  severe  type  are  doomed  without  it  at  all  events;  per  se, 
the  operation  does  not  add  great  hazards,  and  in  the  average  case  it 
requires  about  forty  minutes  for  completion.  Minor  degrees  of  lacera- 
tions are  often  much  benefited  by  "peration.  as  the  decompression  pre- 
vents localized  serous  meningitis  (hydromyelia) , edema,  cyst  formation, 
and  organization  of  clots. 

The  removal  of  many  spinous  processes  does  not  in  any  way 
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unperil  the  bony  framework,  as  the  main  supporl  is  imposed  upon 
and  derived  from  the  vertebral  bodies.  After  laminectomy  the  gap 
left  by  the  removal  of  the  arclies  becomes  tilled  by  a  cartilaginous 
mass,  and  in  some  cases  a  new  bony  arch  is  said  to  form  ( Cushing) . 

(c)  Operative  Fac tliJies. ^Ascpnis  is  an  essential  to  success  and  the 
surgeon  should  have  experience  in  this  class  of  spinal  work  before 
omdcrtaking  it. 

In  a  general  way  it  may  Ijic  staled  that  operation  is  the  treatment 
of  choice  in  those  rases  of  intraspinal  injury  in  which  improvement 
does  not  begin  within  the  first  week.  The  earlier  the  operation,  the 
better  the  outlook,  but  even  after  the  lapse  of  years  improvement 
has  occurred  in  cords  released  from  bony  pressure  and  the  angulation 
due  to  distortion  of  the  spinal  column. 

(4)  What  is  the  probable  outcome  as  to  life  and  Junctionf  Early 
fatalities  occur  within  the  first  few  days,  and  cases  that  live  a  week 
generally  die  from  septic  complications  and  not  from  the  injury  per  $<; 
hence  the  prognosis  becomes  one  of  maintaining  asepsis.  Septic  cases 
die  within  the  first  six  months  as  a  rule.  Patients  living  a  year  enter 
the  chronic  invalid  class  and  die  of  intercurrent  affections  more  or  less 
dissorintcd  from  the  initial  injury.  Functional  return  depends  largely 
upon  the  initial  extent  of  injury  and  the  treatment.  Operated  cases 
do  better  than  those  unoperated,  and  even  if  the  outcome  is  unfavor- 
able the  patient  and  the  phj-sician  have  the  assurance  that  every  effort 
was  made  to  relie\'e  demonstrable  pressure  and  restore  the  cord  more 
or  less  to  the  normal. 

Mild  degrees  of  laceration  may  go  on  to  complete  restoration  of 
function,  but  the  moderate  and  sroere  grades  usually  result  in  permanent 
loss  of  fimctiou  of  var^'ing  degrees. 

Regeneration  of  the  cord  after  lacerations  is  held  by  many  to  be 
anatomically  and  physiologically  impossible  because  there  is  no 
neurilemma;  but  despite  this,  there  is  abundant  clinical  proof  that 
restoration  does  occur,  to  some  degrees  at  least,  even  in  a  cord  com- 
pletely lorn  across.  Stewart  and  Harte's  case  is  an  instance  of  proved 
regeneration  after  deliberate  suturing  of  the  severed  ends  of  an  injured 
cord.  Fowler's  case  is  another,  and  that  of  Hayncs  (bullet  wound  of 
liver  and  cord)  falls  into  the  same  grouping,  although  the  degree  of 
laceration  was  less.  ThLs  last  named  case  is  personally  known  to  me 
because  I  sutured  the  wound  in  the  Uver  and  subsequently  had  the 
opportunity  uf  assisting  Dr.  Irving  S.  Haj-nt's  at  the  laminectomy  arxl 
cord  suturing.  Later  this  girl  was  presented  at  the  Academy  of 
Medicine  and  she  was  then  able  tu  walk,  and  at  the  present  writing  is 
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earning  her  Innng  as  a  housemaid.     She  was  totally  paraplegic  from  a.' 
.32-caliber  bullet  wound  penetrating  the  right  upper  abdomen  and 
liver,  entering  the  spine  at   the  lower  dorsal  levels  traversing  an 
intcr\*crtebral  disk.    The  cord  was  perforated  almost  at  the  center 
but  there  remained  some  intact  fibers  laterally. 

This  case  and  others  arc  reported  in  detail  in  the  literature. 

The  reasons  for  recovery  after  destruction  of  cord  substance  are 
not  well  determined,  but  apparently  rest  upon  a  combination  of  the 
following  factors: 

(a)  Bridging" of  the  gap  by  new  formed  nerve  or  connective  tissue 
that  in  time  conveys  proper  impulses. 

{b)  Vicarious  action  on  the  part  of  adjacent  undamaged  segments. 

(c)  Organization  of  blood-clot  and  later  penetration  of  it  by  ncrvc- 
fibers. 

(d)  Nerve-root  spontaneous  anastomosis. 

Suggestive  literature  as  to  this  is  mentioned  in  editorial  comment 
of  the  Jour.  Amcr.  Med.  Assoc.,  February  27,  1915,  p.  746. 

Whatever  the  reason,  I  am  firmly  of  the  opinion  that  sotne  sort  of 
recovery  is  possible  if  we  can  keep  the  patient  alive  long  enough. 

In  this  connection,  I  had  under  my  care  about  three  years  ago  a 
heavily  built  man  (aged  forty-eight)  who  had  been  caught  between  a 
moving  elevator  and  the  floor  in  such  a  way  as  to  sustain  a  fracture- 
dislocation  in  the  dorsoiumbar  region,  with  fractures  of  several  ribs 
in  addition.  He  had  complete  motor-sensory  paralysis  downward 
approximately  from  the  level  of  the  umbilicus,  with  abolition  of 
the  function  of  the  bowels  and  bladder  also. 

Numerous  radiograms  were  made  and  in  about  ten  days  conditions 
allowed  us  to  perform  laminectomy,  at  which  the  writer  had  the  valued 
association  of  Dr.  Ir\-ing  S.  HaxTics,  in  whose  Harlem  Hospital  service 
the  patient  had  been  admitted.  The  cord  was  found  to  be  pulpified 
and  portions  ui  it  extruded  and  escaped  when  the  dura  was  opened. 
Despite  this  the  membranes  were  sutured  and  tlic  soft  parts  were  closed 
except  for  a  small  submuscular  drain.  Primary  union  was  obtained 
and  the  first  notable  effect  was  healing  of  the  bed-sores  which  had 
appeared  on  the  buttocks  and  heels.  Later  the  [latient  was  removed 
to  the  Red  Cross  Hospital  and  active  massage  and  electric  treatment 
were  given  for  several  months.  Subsequently  various  gymnastic 
motions  were  practised,  and  the  patient  w;is  soon  able  to  propel  himself 
in  a  wheeled  chair,  and  has  now  learned  to  get  about  in  an  invalid 
walker.  He  has  a  certain  amount  of  sensory  return,  with  a  remarkable 
visible  and  palpable  increase  in  the  musculature  of  the  lower  extrcmi- 
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ties,  together  with  a  reappearance  of  knee-jerks  and  ankle  clonus.  He 
has  a  certain  sensation  when  his  bowels  are  about  to  empty  and  his 
bladder  empties  by  spontaneous  overfiow.  My  belief  is  that  further 
improvement  will  occur  despite  a  very  high  grade  of  cord  injury  that 
apparently  indicated  an  early  fatality. 

CORD   INFLAMMATION 

Involvement  of  the  coverings  (meningitis)  never  occurs  in  the 
absence  of  infection,  and  hence  trauma  is  only  responsible  when 
penetration  from  without  has  occurred.  It  is  exceedingly  rare 
unassociated  ftith  involvement  of  the  cord  substance  itself,  and  thus 
the  diagnosis  of  myelitis  or  meningomyelitis  is  usually  made. 

I  have  never  known  of  a  case  of  "traumatic  spinal  meningitis" 
that  was  not  in  reality  an  example  of  "traumatic  myelitis,"  and  no  case 
has  come  to  my  notice  in  which  minor  grades  of  injury  (falls,  blows. 
twists)  were  causative.  It  is  exceedingly  common  to  have  a  history 
given  of  some  more  or  less  recent  injury  to  the  back  or  spine,  but  prac- 
tically all  of  these  arc  coincidental  and  in  nowise  causative.  U  will 
be  recalled  that  a  similar  history  is  usually  volunteered  or  obtained 
in  cerebrospinal  meningitis  also,  hut  in  each  instance  the  relationship 
is  not  much  closer  than  a  history  of  a  preceding  blow  on  the  abdomen 
would  be  to  a  later  developing  Ij-phoid. 

Myelitis  is  inflammation  of  the  cord  substance,  and  it  occurs  as  a 
complication  uf  many  intraspinal  injuries  associated  with  contusion 
and  laceration  of  the  cord. 

Fracture-dislocation  and  penetrating  wounds  (bullets  and  stabs) 
are  the  common  causes.     Hemalomyelia  is  an  exceedingly  rare  origin. 

The  condition  has  been  previously  described  in  connection  with 
fracture-dislocation  and  contusions  and  lacerations  of  the  cord. 

It  docs  not  occur  from  ordinar>-  injury  to  the  back  or  spine, 
and  in  the  absence  of  a  considerable  injuring  force  is  usually  part  of  a 
cerebrospinal  inilammation  of  germ  origin- 
It  is  to  be  remembered  that  there  are  numerous  causes  of  cord 
inflammation  independent  of  injury,  and  these  may  induce  sudden 
onset  of  paralysis  ("acute  myelitis")  or  cause  s)'mptoms  to  appear 
gradually    (" chronic    myelitis") . 

FRACTURE  DISLOCATION  OF  THE  SPINE 
As  previously  staled,  dislocation  without  fracture  is  exceedingly 
rare,  but  the  reverse  is  not  uncommon. 

Dislocations  have  already  been  spoken  of  (see  pages  191-201). 
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Frequency  and  Varieties. — ThU  is  a  relatively  rare  form  of 
injury,  and  in  my  list  there  were  22  cases  in  the  Ust  of  50081 
fractures,  a  percentage  of  .44.  The  cervical  and  dorsal  regions 
about  equally  often  involved;  lumbar  Involvement  is  about  one-baU  as 
frequent  as  either  of  the  two  precedinR.  Cervical  types  are  far  more 
commonly  fatal,  and  above  the  level  of  the  fourth  cervical,  death 
is  usually  prompt.  The  fifth  and  sixth  cervical,  the  twelfth  (last) 
dorsal,  and  the  first  lumbar  vertebrae  are  more  often  broken  than  all 
the  others. 

Clinically  speaking,  most  spinal  injuries  occur  in  the  cervicodorsal 
or  dorsolumbar  regions. 

The  bodies  of  the  vcrtebne  are  broken  in  about  two-lhirds  of  all  the 
cases,  and  tlic  fracturing  line  may  be  vertical  or  transverse  or  more  or 
less  asymmetric,  and  in  one  or  more  planes.  Crushing  of  the  vertebral 
bodyis  not  uncommon,  and  it  is  broken  in  over  one-half  the  cervical, 
seven-eighths  of  dorsal,  and  practically  all  lumbar  fractures.  In 
the  cervical  and  upper  dorsal  region  simultaneous  fracture  of  two  or 
more  vertebra-  is  the  rule;  but  in  the  lower  dorsal  and  especially  in  the 
lumbar  sections  a  single  vertebra  is  generally  affected. 

The  arches  are  usually  iitvolved  to  some  extent  Avith  the  bodies, 
the  rule  being  to  have  involvement  of  the  (ircA  corresponding  or 
adjacent  to  the  fractured  body,  the  transverse  processes,  pedicUs,  and 
iamince  being  the  parts  usually  affected.  The  arches  are  affected  in 
about  one-half  the  cerWcal  and  in  one-eighth  of  dorsal  and  lumbar 
fractures. 

Fracture  of  the  spinous  processes  in  association  with  other  fractures 
of  the  vertebra  occurs  in  about  one-half  the  cervical  cases. 

Dislocation  may  be  absent  in  fractures  of  the  cervical  region. 
but  is  practically  alwavTs  present  in  other  regions.  The  extent  of  the 
displacement  varies,  depending  upon  the  manner  of  the  injury, 
but  ordinarily  the  upper  vertebra  is  displaced  forward  so  that  it  may 
distort,  contuse,  or  lacerate  the  cord.  There  may  be  also  more  or 
less  rotation  or  lateral  displacement  of  the  bodies;  either  of  these 
deformations  lend  to  malahgn  the  spinal  column  and  narrow  the 
spinal  canal  and  thus  interfere  with  cord  function. 

The  ittlervertebraj  ligaments  and  disks  are  commcnsurately  affected, 
and  the  latter  may  even  be  crushed  or  squeezed  out  of  position. 

Causes.--jl/H^<:«/iir  violence  is  the  rarest  clement  and  is  re^qionsible 
only  in  the  cervical  regions  as  a  rule.  Sudden  twists  or  jerks  of  the 
head  may  fracture  the  arches  and  exceptionally  produce  fracture- 
dislocation.     Diving  accidents  occasionally  are  partially  due  to  efforts 
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motions  tending  to  cause  the  spine  to  suddenly  assume  a  "jack-knite" 
attitude.  Aboard  ship  many  cases  arise  from  falls  from  rigging  or  into 
hokls;  railway  cases  are  generally  from  falls  and  coupling  cars;  mine 
accidents  from  cave-ins;  in  building  upcrations  from  blows  of  falling 
material  or  jamming  forces;  diving  and  football  arc  the  common  causes 
among  the  sports;  trapeze  and  acrobatic  stunts  furnish  another  group. 
Slight  degrees  of  violence  do  not  produce  fraclureHHslocation.  and 
the  grade  of  needed  violence  is  greatest  in  llie  lower  [wrtions  of  the 


Pig.  466. — Fracture  ol  sixth  ccfvical 
vertebra:  note  dcformlly.  the  markings 
iDdicaling  npinou.1  ptocGAa. 


Rg.  467. — Fracture  of  sixth  L-enical  ver- 
Itbra;  note  postural  deformity.  Pallrnt 
hurt  eighteen  moiilKt  previuuily  while  div* 
ing.  No  symptoms  nan-  aside  tmra  stilt- 
new  of  neck,  postural  deromiity,  and 
numbness  and  trophic  diKturbaiKo  of 
left  upper  extremity- 
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Spinal  column  where  the  parts  are  strongest  and  least  flexible  (Figs. 
464.  465). 

Symptoms.— C<rrp(C(j/  Region. — Between  25  and  35  per  cent,  of 
spinal  lesions  affect  this  level. 

Atlas  and  axis  invohtmeni  arc  clinical  airiosllics.  as  death  is  nearly 
always  instantaneous;  accurate  classification  of  these  cases,  after  a 
provisional  diagnosis  of  "broken  neck"  or  "fractured  base  of  skull," 
is  usually  made  by  the  pathologist. 

Midc4Tcital  involvement  also  results  in  prompt  death  on  account  of 
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diaphragmatic  paralysis  from  phrenic  nerve  invasion  as  it  passes  out 
between  the  third  and  fourth  vertebrEe.    Pupillary  signs  may  also  exist. 

Lower  cervical  involvement  includes  those  below  the  fourtli  vertebra^ 
and  the  typical  symptoms  relate  chiefly  to  invoKxmcnt  of  the  brachial 
plexus  (composed  of  the  fifth,  sixth,  seventh,  and  eighth  cervical  and 
first  dorsal  nerves). 

The  phrenic  nerve  may  here  also  be  involved  at  the  time  of  the 
accident,  or  become  so  later,  and  thus  result  in  tlie  sudden  death 
occurring  so  often  in  this  tj'pe  of  injury  (Figs.  466-468). 


Kg.  468. — Fracture  of  sixth  cemcal  wrtebn, 

Obviously,  the  extent  of  injury  «nl!  determine  the  symptoms  and 
in  part  the  outcome,  and  thus  all  grades  of  manifestations  are  met  with. 
Localsigns  mayshow  byan  altered  position  of  ihe  head  (flexetl,  rotated, 
extended);  swelling  or  external  evidence  of  malalignment  over  the 
region  of  the  spinous  processes  (Fig.  469);  local  ecchymosis;  rigidity 
or  spasm  of  the  neck  muscles;  pain  on  motion  of  the  head  and  upper 
extremities.     Crepitus  and  false  motion  may  I>e  present. 

The  deformity  tj-pical  of  some  cervical  lesions  is  shown  in  the 
diagrams. 

Neural  signs  are  those  of  motor  flaccid  paral>'sis  at  the  level  of 
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aiw]  below  the  lesion,  this  usually  being  complete  or  nearly  so.  Respi- 
ration is  generally  affected  to  some  degretr,  especially  expiration.  In 
some  cases  the  paralysis  may  not  reach  higher  than  the  middle  of  the 
b«Iy  at  first,  but  within  a  few  days  it  reaches  the  height  of  the  lesion.^ 
There  may  be  tunsidcrable  asymmetry  so  that  one  arm  is  more  in- 
volved than  the  other.  The  paral>'sis  of  the  lower  limbs  is  spastic  in 
invasions  of  this  region.  Priapism  occurs  oftener  in  cer\'ical  involve- 
ment than  in  any  other  segment. 


■•Ar 


^^■'-^ 


.■■/■-^ 


fig,  469. — Donul  vertebra;,  laten.1  view, 

Stnsory  signs  correspond  to  but  are  lower  than  that  of  muscle 
loss,  and  generally  anesthesia  extends  as  high  as  the  nipples;  in  the 
arms  there  may  be  various  root  pains  with  paresthetic  feelings, 
and  it  is  not  uncommon  for  the  level  of  anesthesia  to  rise  after  the  fvrst 
day,  but  it  rarely  reaches  as  high  as  the  lc»on. 

Muscle  spasms  occasionally  occur.  Dissociation  anesthesia  is 
pathognomonic  of  hcmatomyelio  and  thus  rarely  occurs  in  t>'pical 
fracture-dislocation. 

Visceral  and  trophic  signs  are  generally  complete  in  marked  cases.] 

Upper  dorsal  tnvoh'eme»t  is  usually  regarded  as  including  the  upper' 
ten  bones  of  this  segment. 
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Figs.  470,  471. — Fr&i:tiire-dixlncal»w  of  the  (I-IT)  lumbar  wrtobnc  in  a  patient 
shiminR  marVerl  old  vpiiiKl  turvature.  There  were  110  JDlraMpinal  lymptoniK  in  this 
cue.    This  patknt  ibo  broke  her  lex  in  (he  Mine  wrridenl  {see  Fii;.  401 ). 
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Fig.  471. — FfiMrtuce-dblocaUoa  of  tbc  hr>t  and  Kcond  lumlut  vcrtcbne. 


Fig,  473. — Fr»i.lun--dUUx:aliionol  thedonaJveftcbnr;  noU  the  fnrtiue  of  the  body  of  the 

\-ertcbra. 


Local  signs  include  visible  dcformily  (usually  kyphosis)  over  the 
spinous  processes  involved,  perhaps  with  regional  swelling,  ccchy- 
mosis,  and  malalignment.    Local  tenderness,  rigidity,  or  Kjiosm  of 
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muscle  may  be  present;  crepitus  and  false  motion  are  occasional, 
Sometimes  a  palpable  gap  marks  the  site  of  trouble. 

Neural  signs  are  indicated  by  paralysis  of  motion  at  and  below  the 
level  of  the  tesion ;  all  grades  are  present  depending  upon  the  amount  of 
cord  damage. 

Sensory  signs  arc  indicated  by  anesthesia  corresponding  usually  to 
the  motur  loss,  with  an  area  of  hyperesthesia  just  about  the  level  of 
the  lesion ;  this  hypereslJidk  zone  is  the  best  single  index  of  the  height 
of  the  damage  in  any  case. 


Tig,  474. — Fnirtiire  »f  ihc  transverse  processes  of  n  donial  vertebra. 


Visceral  and  trophic  signs  are  generally  present,  and  the  rectum 
and  bladder  are  nearly  always  involved,  even  if  the  lesion  is  incomplete 
and  at  first  apparently  insignilkant  (Figs.  470-475). 

Lower  two  dorsal  and  upper  two  iumbar  invohemcnts  arc  very  com- 
mon and  the  term  "dor  solum  bar"  is  given  to  this  group;  over  one-half 
the  cases  are  in  this  zone. 

Ijical  signs  arc  similar  to  the  preceding. 

Neural  signs  arc  manifested  by  motor  paralysis  (complete  or 
incomplete)  at  and  below  the  level  of  the  lesion;  the  extent  of  paraly-sis 
may  take  some  hours  to  become  fully  manifest. 
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Sensory  signs  may  not  appear  at  once,  but  when  present  correspond 
to  the  motor  distribution.  Anesthesia  is  generally  in  the  (onn  of  an 
irregular  girdle  thai  may  reach  as  high  as  the  umbilicus;  or  more 
often  to  the  level  of  the  superior  iliac  spines. 

Visceral  and  trophic  signs  often  are  late  in  onset,  but  usually 
coexist. 

[jru^r  Ihrcc  ivmbar  involtemenis  {V\g.  i^'ib)  olvcn  pive  few  signs  of  a 
strictly  neural  sort  because  the  cord  end*  at  the  lower  part  of  the  second 
lumbar  vertebra,  and  thereafter  the  conus  medullans  and  cauda  equina 
only  can  be  impinged  upon. 


Fig.  ws. — Fnuture  of  sacrum. 


Local  signs  are  few  and  asymmetry  is  unusual,  and  evidences  of 
bony  invasion  are  with  difficulty  determined  in  the  absence  of  x-ray 
examination. 

Motor  signs  may  l>e  present  as  an  affection  of  the  muscles  of 
locomotion,  but  both  limbs  are  rarely  affected  alike. 

Sensory  signs  are  generally  in  the  form  of  more  or  less  saddle-shaped 
anesthetic  areas  in  the  pcri-anal.  gluteal,  or  perineal  regions. 

Visceral  and  trophic  signs  may  or  may  not  exist. 

Behavior  oj  ike  rejlcxes  in  all  forms  d^iends  on  the  level  of  the  lesion. 
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That  of  the  knee  is  absent  or  diminished  in  lesions  of  the  second, 
third,  and  fourth  Iuml)ar  scgmtrits;  above  this  level  they  are  absent 
a1  once,  below  they  may  be  intact.  Loss  of  the  knee-jerks  is  not  of 
itself  an  index  of  complete  laceration  of  the  cord,  as  it  may  per&ist 
even  in  total  severance.  The  earlier  it  returns,  the  better  the  outlook, 
and  when  exaggerated  the  cord  damage  is  incomplete. 

Ankie-chnm  and  exaggcraU-d  knee-jerks  usually  coexist. 

The  plantar  reflex  is  absent  in  lesions  of  the  upper  three  sacral 
segments;  above  this  level  the  Babinski  reflex  is  also  present. 


Fir.  476.— Fraclurc-iiislocation  of  the  BcconcI  and  third  lumljai  verlebnc. 


Superficial  reflexes  are  unreliable,  but  are  generally  lost  in  com- 
plete lesions. 

Variation  in  symptoms  ordinarily  occurs  within  the  first  three  or 
four  days. 

Retrogression  is  a  gooti  indication  that  part  of  the  damage,  at  least, 
is  from  hematomyclia. 

Accession  is  an  unfavorable  sign  indicative  of  myelitis,  especially  if 
fever  exists. 

Diagnostic  Factors. — About  one-quarter  of  all  cases  are  in  the 
ccrvicodorsal  and  about  one-half  in  the  dorsolumbar  region.  Above 
the  fourth  cervical  most  cases  are  rapidly  fatal,  and  the  prognosis 
becomes  increasingly  better  from  this  level  downward. 


5J6 


TKATTUATZC  SIHlGERy 


Bomy  tKTioirrmrnt  is  determinable  by  the  ordinary  Iracturc-dksloca- 
Uon  ^gni'.  such  as: 

(i)  Deformity:  Spinous  process  malalignmeTit,  swelling,  posture, 
(a)  Diifoiorntion:  Bruising,  ccchymosis. 

(3)  PaipoHon:  Local  pain,  rigidity,  spasm  of  muscles,  crepitus^  fake 
motion,  interspinous  grooving,  or  irregularity. 

(4)  x-Ray  examination:  Postero-antertor  and  lateral  views  should 
be  made  when  possible. 

Oire  must  be  exercised  in  excluding  an  old  deformity,  such  as 
k>-pho:;is  or  lordosis. 

Cord  invi^vrment  is  determined  by:  (t)  Motor  paralysis:  Partial  or 
complete.  as)'mmclric  or  symmelric.  Extensors  usually  more  involved 
than  llexors,  and  all  grades  are  encountered,  from  weakness  to  abject 
flaccklity.    Spasticity  after  flaccidity  b  common. 

The  "motor  level"  is  generally  that  of  the  lesion,  but  may  be  below 
it;  if  above  it,  myelitis  probably  exists. 

Recession  is  a  sign  of  hemorrhage  and  of  good  import. 

(2)  Sensory  Paralysis.— Rarely  symmetric  or  complete,  and  usu- 
ally some  distance  below  the  zone  afTected,  because  the  sensor)* 
nerx'es.  run  downward  some  distance  before  leaving  the  spinal  canal. 
According  to  "Sherrington's  law"  each  zone  or  area  of  the  skin  is 
supplied  by  three  spinal  roots  {tactile,  pain,  thermal,  muscular)  and 
anesthesia  only  occurs  when  three  succes.sive  routs  are  involved. 

Thermoscnsor)'  loss  with  preservation  of  pain  and  touch  is  pathog- 
nomonic of  heniatomyelia. 

The  "hypirestkelif-  zone"  above  the  anesthetic  zone  is  the  best  single 
index  oj  the  level  of  the  lesion. 

Paresthetic  and  root  pains  are  good  omens  indicative  of  incomplete 
involvement  or  returning  sensation. 

(^)  Visceral  Paralysis. — Rectum  and  bladder  are  invoKTd 
together  and  arc  affected  in  any  considerable  lesion;  in  recovering 
cnses.  rectal  power  is  usually  first  regained.  In  true  paraly^s  of 
the  rectum  the  finger  is  not  contracted  upon  when  introduced  within 
the  anus. 

(4)  Trophic  Paralysis.— 'Edema,  duskiness,  dr>'ness,  scaling,  and 
cracking  of  the  skin  often  precede  the  formation  of  bed-sores  that 
preditcct  the  sacral,  gluteal,  malleolar,  and  heel  regions. 

They  occur  in  lesions  at  all  levels  and  atrophy  and  contractures 
often  coexist. 

Bou'  mttch  is  the  cord  involved^    (x)  The  extent  of  bony  imelvemt 
is  no  certain  index,  because  the  damage  maybe  done  by  a  knuckling^ 
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of  the  spine  before  it  sprang  back  into  a  nonnal  or  nearly  nom^al 
position. 

(2]  Exknt  of  paralysis  is  the  best  evidence,  and  the  most  serious 
cases  show  at  and  below  the  lesion:  (a)  Immediate,  total,  persistent 
flaccid  motor  paralysis,  {b)  Immediate,  total,  persistent  sensory 
paralysis,  (c)  Immediate,  total,  persistent  visceral  paralysis,  id) 
Inmicdiate,  total,  persistent  loss  of  reflexes. 

Variations  in  totality  and  persistency  from  the  above  usually  indi- 
cate that  complete  laceration  of  the  cord  has  not  occurred. 

A  reasonably  certain  opinion  often  cannot  be  expressed  within  the 
first  four  days,  as  during  that  periwi  s>*mptoms  arc  apt  to  increase  or 
decrease;  a  better  prognostication  can  be  made  after  the  lapse  of  a 
month. 

It  is  to  be  remembered  that  there  is  but  one  certain  method  of 
determining  the  exact  conditions,  namely,  by  actual  laminectomy 
inspection.  Many  cases  of  apparent  complete  severance  arc  thus 
proved  to  he  not  as  severe  a.s  anticipated;  and,  conversely,  cases 
apparently  of  partial  severance  prove  to  be  actual  pulpiticatton  of 
the  gray  matter  with  more  or  less  intact  surroundings. 

Prognosis  in  General.  This  depends  upon :  [a]  Site  and  extent  of 
the  lesion;  (b)  the  individual;  (c)  the  treatment. 

(a)  Site  ami  exirnt  0/  the  lesion  is,  the  most  important. 

Above  the  fourth  cervical  level,  practically  all  cases  die  at  once,  or 
within  a  short  period,  from  respiratory  failure.  Many  of  them  expire 
suddenly  from  acute  pressure  during  transport  or  treatment. 

The  general  mortality  ranges  between  65  per  cent.  (BurcU's 
244  collected  cases)  and  80  per  cent.  (Curlt's  270  cotlerted  cases). 
According  to  Burell.  there  is  a  mortality  of  S5.7  per  cent,  in  the 
cer\'ical;  76.7  per  cent,  in  the  upper  dorsal;  56.1  per  cent,  in  the 
lower  dorsal;  and  50  per  cent,  on  the  lumbar  regions. 

Return  of  function  may  be  better  in  the  cervical  than  in  the  other 
regions  because  the  grade  of  injur\*  is  often  Ics.'^  severe  and  associated 
injuries  are  less  likely  to  occur.  The  lower  the  lesion,  the  better  the 
prognosis  as  to  life,  but  nut  necessarily  as  to  function.  Obviously, 
the  greatest  mortality  and  disability  follows  the  severe  injuries  to  the 
cord  irrespective  of  the  nature  of  the  injury  to  the  column.  Severe 
cases  die  within  the  first  week  of  shock,  associated  injuries,  pneu- 
monia, anuria,  or  delirium  tremens;  cases  surviving  this  period  may 
live  sue  months  unless  death  occurs  from  sepsis  (bladder  or  bed-sores) 
or  hypostatic  changes.  Beyond  this  half  )-ear  life  may  be  prolonged 
a  year  or  more  if  sepsis  can  be  prevented,  and  then  death  may 
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come  from  any  of  the  intercurrent  ills  to  which  chronic  invalids  are 
subjected. 

In  the  finl  week,  fatality  is  generally  due  to  the  trauma  Itself,  but 
thereafter  it  is  due  to  complications,  of  which  sepsis  is  the  chief.  Burell 
states  that  of  his  recorded  \-i.$  per  cent,  of  recoveries,  63.2  per  cent, 
were  functionally  useful,  37.8  per  cent,  were  useless  (Keen's  Surgery). 
Statistics  arc  obviously  very  misleading,  as  in  many  the  exact  diagno^s 
is  unknown,  the  associated  injuries  of  themselves  may  have  been  fatal, 
and  treatment  and  nursing  may  or  may  not  have  been  adequate. 
It  is  admittedly  true  that  the  present  day  mortality  is  less  than 
formerly. 


Treatment- 


(A)  GcHetal. 


(B)  lecal.. 

Bone  Knd  cord  (  Opcnljvc 


(  Transport 

Bed 
{  BUdder 

i  Skin  and  (l(^cubittb  j  .,1     , 

JN«..pc™UvcJT2c2^[s^p.„«i;. 
(  Lomtncclomy 


rKr&m 


tCordj 


MuAcIo 


Sutiuc 

Resection 

I  ElectricUy:  vibraiian;  nuusa^;  gymnistks;  chain;  In- 
1      vulid  vralkcK. 


(A)  Cmeral  Treatmenl.  Transport  should  be  as  carefully  made  as 
possible,  preferably  with  the  patient  lying  flat  on  the  back  or  face. 
Any  forced  bending  or  change  of  position  is  to  be  very  carefully  guarded 
against,  notably  any  sudden  motions  of  the  spine. 

Bed, — The  mattress  should  be  filkd  with  air  or  water  when 
possible,  otherwise  it  should  be  extremely  smooth  and  so  arranged 
thai  pressure  is  kept  off  the  sacrum,  heels,  knees,  and  malleoli. 

Bladder  should  be  emptied  at  least  night  and  morning  by  catJietcr, 
and  the  asep-as  must  be  perfect,  and  when  possible  one  person  should 
be  a.'^igned  to  this  duty.  The  boiled  catlieter  should  be  soft  rubber 
for  each  sex  and  suitably  lubricated  with  sterile  oil,  glycerin,  or 
other  emollient.  The  meatus  i.s  first  sponged  with  a  weak  antiseptic 
solution  (as  bichlorid  i  :  lo.ooo).  and  tht-  attendant  will  feel  more 
reasonably  sure  of  his  own  cleanliness  if  sterile  gloves  (cotton  or  rubber) 
are  worn.  The  urethra  must  be  traversed  very  gently  and  force  is 
decidedly  harmful.  Urotropin  should  be  given  every  four  hours  in 
5-grain  doses  for  a  month ;  thereafter  it  may  be  reduced  in  frcquencj*  if 
conditions  permit.  If  the  urine  becomes  alkaline,  ammoniacal.  foul. 
thick,  muddy,  or  purulent,  the  bladder  should  be  gently  washed  once 
or  more  daily  with  boric  acid,  salt,  or  weak  permanganate  solution. 
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In  many  cases  the  bladder  may  be  trusted  to  spontaneously  empty 
itself  Into  a  urinal  constantly  left  between  the  patient's  legs;  but  my 
pergonal  preference  is  for  catheterization  for  the  first  week  at  least, 
assuming  that  it  can  be  done  reliably.  If  this  is  impossible,  then  spon- 
taneous urination  Ls  less  dangerous  than  faulty  calbeteri2.alian.  It 
has  been  stated  that  a  suprapubic  or  perineal  operative  opening  into 
the  bladder  would  allow  the  best  form  of  drainage,  but*  this  is  rarely 
called  for  and  has  inherent  dangers.  The  external  parts  must  be  kept 
very  dr>'. 

7'he  aseptic  control  of  the  Uadder  is  probably  the  most  essential 
dement  in  treatment. 

Bowels  are  emptied  daily  by  enema  or  a  mild  laxative,  and  bj'  a 
process  of  training  they  may  be  made  to  respond  at  a  set  time  usually. 
T)Tnpanilus  is  an  annoying  feature  at  limes;  aromatic  spirits  of 
ammonia  or  HofTraann's  anodyne  (4  teaspoonful  of  either  in  |  glass 
very  hot  water)  will  usually  control  it.  A  few  drams  of  turpen- 
tine or  an  ounce  of  powderod  alum  to  a  quart  of  enema  solution  also 
acts  well.    Much  care  must  be  taken  to  prevent  perianal  irritation. 

Skin  is  to  be  kept  from  pressure  by  air  or  cotton  doughnut -shafwd 
"rings,"  and  alcohol  or  alum  solution  sponging  is.  to  be  freely  employed. 
Frequent  changing  of  position  is  an  excellent  preventive  of  bed- 
sores. The  legs  will  have  a  tendency  to  flop  sidewisc,  and  pillows  or 
other  padded  supports  must  be  used  to  keep  pressure  otT  the  outer 
margins  of  the  knees  and  ankles.  The  heels  are  kept  ol7  the  bed  by 
"rings"  through  which  the  os  calcis  protrudes,  or  by  a  soft  roll  of 
cotton  placed  just  above  the  tendo  Achilles. 

N"o  prolonged  pressure  of  any  sort  can  be  permitted,  and  the 
ingenuity  of  the  attendant  will  many  time.s  be  called  upon  to  devise 
new  ways  of  preventing  added  pressure  necrosis. 

Bed-sores  once  formed  from  decubitus  are  washed  with  a  weak  anti- 
septic solution  daily,  and  if  sluggish  are  stimulated  by  io<lin,  silver,  or 
the  curet.  Balsam  of  Peru  (pure  or  in  10  per  cent,  solution  in  castor 
oil)  may  also  be  poured  over  them  and  a  gauze  dressing  applied. 
When  granulation  is  under  way,  scarlet  red  ointment  makes  a  good 
dressing  occ;isionally  (see  Treatmeut  of  VIcers,  p.  4j). 

Kxposure  of  the  wounds  to  sunlight  and  the  open  air  is  probably  the 
best  clement  of  treatment  ne.xl  to  freedom  from  pressure.  Odorous 
sores  are  benefited  by  permanganate  of  potash,  or  by  a  solution  of 
iodin  (i  dram  to  i  pint)  or  crcnlin  (i  :  100). 

{B)  Local  Treatment  {Bone  and  Cord). —  A'w-o/»frflriVr.— Naturally 
much  depends  upon  the  site  and  extent  of  the  lesion  and  whether  or 
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not  there  are  associated  injuries-  If  the  treatment  is  to  be  non- 
operative,  and  if  there  is  deformity  of  the  spine  (judged  by  obvious 
symptoms  or  radiograph)  it  is  proper  to  consider  the  advmbUity  of 
correcting  it. 

Kyphos  and  lateral  rotation  arc  the  usual  malalignments,  and  the 
former  is  usually  amenable  to  correction  by  (i)  direct  pressure  aided 


^B-  477'^Extcn)iion  in  fntrturc-dislocation  of  tpiae. 

by  (2)  backward  flexion  (extension),  or  (3)  suspension  by  a  pulley  fas- 
tened to  the  chin  (Fig.  477),  or  (4)  opposed  by  traction  at  head  and 
feel  with  the  patient  prone  and  the  head  in  an  apparatus  like  a  "jury- 
mast." 

When  it  has  been  corrected ,  a  plaster-of-Paris  jacket  is  applied  with 
plentiful  padding  over  the  deformity  (Fig.  478).    Sometimes  efIort» 
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Fig.  478.— Ptoster-of-Pkris  dmisinK  in  cervinl  spinal  Injuiy:  a.  Dorsal  fl«xioD  of  bead;  ft. 

ventral  flexion  of  head. 

of  this  sort  increase  the  symptoms,  and  if  so,  immediate  operation 
should  be  done. 

If  there  is  demonstrable  fracturing  of  the  arch,  much  pressure  or 
manipulation  is  likely  to  be  very  dangerous.    If  the  l>odics  are  much 
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crushed,  little  or  no  impression  will  be  made  on  the  deformity  by 
external  force. 

Operative  Treatment. — This  has  already  been  described  under 
Contusion  of  the  Cord  (see  page  517). 

If  the  cord  is  found  to  be  lacerated,  the  fragments  are  coapted 
by  fine  silk  sutures  introducetl  sufficiently  far  from  the  edges  to  permit 
their  meeting  when  traction  is  applied.  If  the  gap  is  too  wide  to  be 
bridged,  or  if  the  laceration  has  caused  pulpili cation,  it  is  advisable  to 
use  the  posterior  root  above  and  stitch  it  to  the  root  below  so  that  they 
form  a  bridge.  If  the  roots  are  not  strong  enough,  a  strand  of  the 
erector  spins  shining  fascia  can  be  taken  from  the  edge  of  the  wound 
and  implanted  to  bridge  the  gap.  An  intercostal  or  other  nerve  may 
be  used  for  a  similar  purpose. 

In  the  presence  of  exceedingly  great  mutilation,  the  advisability 
of  amputating  and  then  suturing  each  end  of  the  damaged  cord  must 
be  entertained.  This  has  been  done  on  a  few  occasions  apparently 
with  some  success;  but  in  the  vast  majority  of  cases  the  procedure  is 
unnecessary  and  needlessly  hazardous. 

MuscUs  arc  kept  under  control  by  suitable  devices  .so  that  contrac- 
tures do  not  occur,  notably  drop  foot  and  bent  knees. 

Massage,  electricity,  vibration,  "health  exercisers,"  and  other  gym- 
nastic methods  are  all  very  valuable  and  their  use  can  begin  after  the 
first  week.  Deep  breathing  and  dumb-bell  exercises  arc  useful  in 
preventing  hypostatic  pulmonary  changes. 

PENETRATING   WOUNDS   OF  THE  SPIKB 
The  conditions  here  arc  practically  those  of  compound  fracture, 
and  the  treatment  differs  only  in  .so  far  that  it  generally  is  modified 
by  associated  injuries,  usually  those  to  the  lung,  liver,  stomach,  or 
intestines. 

BuUet  Wounds.-  If  conditions  permit,  and  the  bullet  is  located 
with  sufficient  accuracy  fby  the  history,  symptoms,  or  radiograph),  it 
shouiti  be  removed  at  once. 

All  grades  of  cord  laceration  are  encountered,  most  of  which  are 
due  to  the  bullet,  with  occasionally  the  added  damage  from  bony 
spiculac.  Very  exceptionally  the  buUet  may  not  penetrate  the  dura, 
and  then  the  symptoms  are  wholly  due  to  pressure  from  it  alone  or  in 
association  with  extrava.sated  blood.  It  has  been  stated  that  a  spent 
bullet  has  reached  the  spinal  canal  and  dropped  into  it  by  Its  own 
weight,  to  be  later  removed  by  o]>eratiun  at  a  distance  from  its  place 
of  entrance;  this  seems  remotely  possible. 
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Stab  Wounds. — Sharp-pointed  objects,  like  daggers,  knives,  bay- 
onets, hat-pins,  glass,  and  other  spiked  missiles,  occasionally  penetrate 
an  inten'erlebnildisk.causing  laceration  of  the  cord  ol  varying  degc 

These  cases  are  of  importance  from  the  standpoint  of  rarity  more 
than  because  of  their  sjTnptoms  or  treatment,  as  the  latter  have  already 
been  discussed  in  connection  with  the  lesions  usually  associated. 

Spindl  Cysts  and  Serous  Meningitis. — Occasionally  pressure 
effects  are  produced  by  a  more  or  less  circumscribed  collection  of 
cerebrospinal  fluid  following  various  sorts  of  intraspinal  trauma, 
notably  hcmatumyclia,  contusions,  and  fracture-dislocations.  In 
the  majority  of  instances  the  entertained  diagnosis  has  been  localized 
pressure  from  blood  or  bone,  and  less  often  intraspinal  tumor  has 
been  assumed  to  exist. 

At  operation  for  autopsy)  a  coUeciiori  of  cerebrospinal  fluid  under 
ten.sion  has  sometimes  been  released,  and  in  some  cases  this  is  seen  to 
be  confined  in  a  more  or  less  cyst-like  wall.  Occasionally  these  cystic 
cavities  are  quite  numerous  and  not  unlike  those  found  in  syringo- 
myelia. 

The  distinguishing  feature  of  all  these  cases  has  been  a  history  of 
intraspinal  injury  with  recession  of  5>'mptoms  for  a  certain  period,  and 
then  a  stationary  stage,  with  perhaps  later  a  period  of  accession.  In 
all  there  are  delinite  evidences  of  localized  inlraspina!  pressure  mani-j 
fested  by  sensory  and  motor  signs  not  unlike  tumor  manifcstatioi 
Many  of  these  give  *-ray  corroborative  signs. 

These  cases  are  to  be  distingiushed  from  syringomyelia  with  which 
they  are  related  clinically,  but  not  etiologically.  Some  of  these  cases 
because  of  radiaring  pain  are  diagnosed  as  rheumatism,  sciatica,  or 
neuritis  until  the  underlying  true  cause  is  demonstrated. 
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Anatomy. — The  bony  cage  constituting  the  thorax  is  made  up  of 
the  cartilaginous  sUrnum  in  front,  the  twelve  ribs  on  each  lateral 
margin,  and  the  dorsul  spinal  column  posterioraliy.  This  architecture 
combines  strength  and  elasticity  with  ample  protection,  and  doubt- 
less accounts  for  the  freedom  from  intrathoracic  as  compared  with 
intracranial  or  intra-abdominal  injuries.  The  muscular  and  liga- 
mentous arrangement  affords  added  support  and  protection  to  the 
subjacent  parts  and  also  to  the  blood-vessels  ramifying  near  the 
surface. 

The  intercostal  vessels  nm  in  a  groove  on  the  under  surface  of 
each  rib,  and  thus  arc  well  protected  and  are  almost  never  involved  in 
fractures. 

The  internal  mammary  vessels  arc  on  the  posterior  surface  of  the 
sternum;  injury  of  these  b  also  extremely  rare  except  from  perforating 
injurj'. 

The  pltitra  lines  the  inner  surface  of  the  ribs  and  invests  the  lungs. 
The  lower  limits  of  this  serous  pleural  sac  are  shown  in  Fig.  265,  a,  b, 
and  this  distribution  is  important  in  showing  what  relation  if  any  exists 
between  a  broken  rib  and  a  pleurisy,  it  being  well  recognized  that 
traumatic  pleurisy  is  localized  to  the  site  of  injury. 

The  hmgs  occupy  the  entire  right  half  of  the  thorax  with  their  three 
lobes  (upper,  middle,  and  lower;  or  superior,  middle,  and  inferior), 
and  most  of  the  left  half  with  their  two  lobes  (upper  and  lower;  or 
superior  and  inferior).  They  are  very  rarely  involved  in  indirect 
violence  causing  contusion  of  the  chest,  and  rather  uncommonly 
affected  even  by  direct  violence,  as  by  rib  puncture.  I'crforattuns  of 
the  lung  from  bullet,  stab,  or  other  wounds  arc  generully  less  serious 
than  the  anatomic  and  immediate  physical  conditions  indicate. 

Traumatic  pneumonia,  like  traumatic  pleurisy,  begins  at  the  site 
of  injury  and  usually  appears  within  two  or  three  days,  and  may 
become  manifest  within  twelve  hours;  it  is  always  of  the  lobar  type 
and  generally  runs  a  rapid  course. 

The  bromlsi  generally  are  only  involved  as  a  part  of  injury  to 
adjacent  or;gan.s. 
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Beart  involvement  is  always  the  outgrowth  of  direct  violence, 
usually  from  slab  and  less  often  from  build  wounds. 

This  organ  is  so  surrounded  by  the  lung  that  injury  to  It  is  relatively 
impossible  without  first  damaging  the  intervening  structures;  likewise,; 
it  is  further  protected  because  of  its  motility  in  a  dangling  position. 

Mediaslinum  injury  is  of  surgical  importance  only  because  it  is 
sometimes  associated  with  injuries  involving  the  adjacent  contents  of 
the  thorax. 

Thoracic  duct  injuries  are  exceedingly  rare  alone,  and  are  of  impor- 
tance only  because  of  the  coexisting  damage  to  nearby  parts. 

Esophagtis  injury  is  commoner  from  within  than  without,  and  any 
external  damage  is  generally  a  part  of  fatal  penetration  of  neighboring 
structures. 

As  in  cranial  and  abdominal  injur\',  the  measure  of  damage  is  the 
extent  of  involvement  of  the  thoracic  contents,  and  thus  injury  may 
affect  the — 

(i)  Chest  wall  alone — extrathoractc  injury. 

(2)  Chest  conietUs — inlratkoracic  injury. 


Chest  Wall  or  Extrathoractc  Injury 

This  may  be  in  the  nature  of  contusions,  muscle  ruptures,  wounds, 
fractures,  and  dislocations. 

Contusions  arc  generally  from  blows,  falls,  squeezing,  jamming, 
and  allied  causes,  such  as  may  result  from  lights,  contact  with  moving 
objects,  and  railroad  and  vehicle  accidents. 

Symptoms.— Shock  of  var>'ing  extent  occurs  and  the  patient  is  gen- 
erally "knocked  out,"  and  may  even  become  cyanotic  in  an  interval 
during  which  respiration  is  temporarily  abolished  or  interfered  with. 
Thcreafler  local  pain  is  felt  and  respiration  is  shallow  or  abdominal  for 
a  var)'ing  period. 

Swelling  and  ecchymosis  soon  appear;  if  the  latter  is  early  in  onset. 
it  may  be  inferred  that  only  the  superficial  parts  have  received  the 
brunt  of  the  force.  Hematomas  may  form,  but  the  texture  of  the 
muscles  is  less  favorable  for  their  development  than  in  the  abdominal 
wall.  Pain  on  motion  and  pressure  is  present  and  is  increased  by  deep 
respiration;  but  the  absence  of  crepitu.s,  point-pressure  pain,  and  false 
motion  excludes  Iractured  rib. 

Treatment. — This  requires  the  external  applications  (ice  or  beatl, 
and  in  some  cases  the  use  of  adhesive  straps,  as  in  fractured  ribs. 
Hematomas  uniformly  respond  to  pressure. 


INJUIUXS   OF   THE   CHEST 

The  course  is  toward  rapid  recovery,  although  the  discoloration  and 
pain  on  usage  may  persist  for  several  weeks. 

Ruptured  muscles  sometimes  are  the  outgrowth  of  the  same  causes 
producing  contusions,  but  more  commonly  result  from  violent  efforts, 
such  as  coughing,  sneemig,  lifting,  throwing,  or  wrestling.  They  :ire 
rather  uncommon,  tearing  or  rupturing  of  the  sternal  attachment  of 
the  pectorab,  and  the  digitations  of  the  serratus  magnus  and  the 
hitissimus  being  most  common. 

Symptoms  arc  like  those  of  contu^on,  but  occasionaUy  a  gap  or 
depression  in  the  muscle  is  apparent  to  sight  and  touch. 

Treaiment. —This  is  mobilization  by  adhesive  straps.  I  have  never 
known  a  case  where  suture  was  needed. 

The  course  is  toward  perfect  recovery. 

Wounds  are  of  all  types  and  are  inflicted  by  knives,  cutting  instru- 
ments, glass,  spikes,  nails,  and  various  other  more  or  less  sharp  mate- 
rials. Bullet  wounds  arc  quite  prone  to  richochet  about  the  chest 
from  a  rebound  off  the  rib  or  sternum.  I  have  seen  several  cases 
where  a  .32  or  larger  calibered  bullet  at  cl6se  range  has  struck  the 
lateral  chest  wall,  caromed  against  a  rib,  and  pas.sed  half-way 
around  the  chest,  to  appear  subcutaneously  almost  at  the  level  of 
entrance.  Such  detlected  bullets  rarely  fait  to  lodge  in  the  soft 
tissues,  as  their  force  is  mainly  spent  al  the  time  of  initial  impact. 
A  ridge  of  swelling  or  line  of  ecchjonosis  often  marks  their  path 
around  the  chest. 

Symptoms  arc  those  of  any  other  wound,  and  bleeding  is  usually 
moderate  unless  an  intercostal,  internal  mammary,  or  main  branch 
from  the  axilla  is  cut. 

Treatment. — Primarily  this  should  aim  at  the  removal  of  any  foreign 
bofly ,  especially  glass  and  metal  fragments  or  pieces  of  clothing.  Disin- 
fection by  iodin  is  to  be  practised  (as  outlined  in  the  Irealment  of 
wouTuis),  and  the  bleedmg  is  controlled  by  pressure  or  hgature.  If 
necessary,  the  original  wound  must  be  enlarged  enough  to  bring  into 
view  any  spurting  or  cozing  vessel  othenvise  uncontrollable.  All 
such  wounds  should  be  drained  for  a  few  days.  Bullets  lodged  sub- 
culancously  are  best  left  alone  for  three  or  four  days  or  even  longer,  and 
they  are  then  removed  under  local  anesthesia  after  reaction  has  sub- 
sided. If  infection  of  a  wound  occurs,  the  customary  treatment  is 
given.  The  patient  should  be  kept  off  the  back,  so  that  hypostatic 
pneumonia  may  be  prevented. 

The  course  is  generally  favorable  and  the  prognosis  is  that  of 
infection. 
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INJURIES   OF  THE   FEMALE  BREAST 

Contusions. — These  are  exceedingly  common,  and  there  are  lew 
women  who  have  not  at  some  time  been  subjected  to  such  an  acci- 
dent. 

Causrs  arc  blows  or  falls,  and  contact  with  moving  or  stationary 
objects,  notably  articles  of  furniture  and  the  edges  of  doors  and  similar 
projections.  The  violence  is  rarely  received  at  the  summit  of  the 
breast,  but  ordinarily  at  the  outer  lower  margin. 

Symptoms  are  pain,  nausea,  and  sometimes  decided  evidences  of 
sjTicope  or  shock. 

Locally,  swelling  and  redness  are  ver>'  promptly  apparent,  and 
usually  within  a  day  discolonilion  and  induration  follow.  The  area 
involved  is  generally  sharply  circumscribed  to  sight  and  touch,  and  pain 
is  marked  at  first  and  is  notably  incrt-ascil  by  motion  and  palpation. 
Fever  is  anoccasionalaccompaniment.  Superficial  bruising  is  generally 
more  diffused  and  signs  of  hematoma  do  not  then  appear.  Localized 
point  tenderness,  fluctuation,  brawnines.<i,  axillar\-  glxind  involvement, 
and  fever  indicate  abscess  formation;  such  a  sequel  is  commonest  in 
nurang  women  or  those  who  have  borne  children,  and  where  fissured 
nipples  have  existed.  I  have,  however. known  axilJar>'  adenitis  to  occur 
and  subside  without  abscess  formation.  After  local  signs  disappear, 
an  area  of  induration  may  remain,  and  this  is  generally  relatively 
hard,  mobile,  and  painless.  Still  later,  the  indurated  area  may  soften, 
undergo  cystic  formation,  be  absorbed,  or  persist.  The  ordinary  case 
begins  to  show  signs  of  subsidence  within  a  week,  and  the  discolora- 
tion disappears  in  a  few  weeks,  and  all  indications  arc  usually  gone  in 
a  month  or  six  weeks,  and  examination  then  discloses  nothing  aside 
from  slight  local  pain  on  firm  pressure,  but  of  which  the  patient  may 
be  unaware  even  if  tightly  laccd. 

Treatment. — This  demands  absolute  rest,  freedom  from  pressure, 
and  the  external  use  of  cold  lotions.  Under  no  circumstances  is  rub- 
bing, massage,  cupping,  or  amilar  interference  warranted;  such  inter- 
vention is  likely  to  do  great  damage.  The  breast  should  be  suitably 
supported  in  a  properly  padded  sling  and  held  at  an  elevated  angle  of 
comfort.  If  an  abscess  forms,  incision  and  drainage  are  indicated, 
the  opening  being  made  in  a  line  radiating  from  the  nipple  toward 
the  chest,  like  the  spokes  of  a  wheel.  It  should  be  liberal  at  first,  so 
that  painful  repetition  will  be  pre\'ented ;  a  Bier  suction  cup  is  a  very 
efficient  aid,  as  by  its  use  a  smaller  incision  is  adequate.  Drainage 
should  be  of  gauze  packing  for  the  first  few  dressings,  so  that  contrac- 


4 

4 


INJtJRIES   OP   THE   CHEST 


tion  will  be  prevented.  Cysts  arc  watched,  and  aspirated  or  excised 
if  they  fail  of  absorption. 

The  course  of  the  vast  majority  is  toward  recovery,  and  the  inci- 
dent is  usually  forgotten  until  after  a  lapse  of  some  months  or  years  a 
tumor  of  the  breast  appears  and  the  original  ur  another  injur\'  is 
promptly  accused.  The  vast  majority  of  the  laity  and  a  great  many 
physicians  still  correlate  a  tumor  of  the  breast  and  an  injury  despite 
the  fact  that  such  a  relationship  is  exceedingly  rare  and  rather 
improbable  in  the  light  of  modern  ideas  as  to  tumor  formation  in 
general.  If  any  injury  is  to  bear  a  causa!  relation  to  a  subsequently 
developing  breast  tumor,  malignant  or  otherwise,  the  following  factors 
must  pertain: 

(t)  The  tumor  must  involve  that  part  of  the  breast  originally 
injured. 

(2)  The  breast  must  have  been  preWou.sly  sonnd  and  uninjured  and 
preferably  known  to  be  so  by  recent  c.\amin:ition. 

(3)  The  inter\'al  between  the  injury  and  the  development  of 
the  tumor  must  have  been  filled  with  symptoms  showing  rational 
progress  toward  a  neoplasm. 

(4)  A  reasonable  time  must  have  elapsed,  usually  not  more  than 
six  or  nine  months,  hefore  the  tumor  was  apparent;  and  thL*  nearer 
the  accident  to  the  lime  of  tumor  development ,  the  greater  the  proba- 
bility of  relationship. 

(5)  The  size,  svinptoms,  and  especially  the  pathologic  tj-pc  of  the 
tumor  should  be  such  as  to  be  reasonably  sure  that  the  injury  was 
more  productive  than  another  more  usual  and  ordinary  source  of 
origin. 

(6)  No  signs  of  tumor  formation  must  exist  elsewhere. 

How  far  an  injury  may  accelerate  a  tumor  already  present  is  diffi- 
cult to  decide;  answer  to  this  would  be  largely  predicted  on  the  hi.story 
of  the  patient  and  the  tumor,  the  marmer  of  the  accident,  and  how 
close  the  tumor  was  to  the  place  struck,  and  what  s)Tiiptoms  immedi- 
ately and  subsequently  followed.  As  is  well  known,  many  of  these 
tumors  are  independently  subject  to  periods  of  quiescence,  remission, 
and  accession;  for  this  reason  very  careful  analysis  of  all  the  facts 
must  be  made  before  an  accident  is  looked  upon  as  the  sole  aggravating 
element.  The  operative  or  pathologic  examination  would  be  exceed- 
ingly important,  and  if  there  arc  any  areas  of  hemorrhage  apparently 
of  external  origin,  t-itluT  outside  or  inside  the  tumor,  such  evidences 
ought  prove  corroborative,  ll  is  my  experience  that  the  majority 
of  patients  seeking  advice  for  a  tumor  of  the  breast  assert  that  the 
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breasl  had  been  injured  al  a  more  or  less  distant  period,  but  ext 
in  one  instance  I  have  never  been  able  to  satisfy  myself  that  an  acci- 
dent appeared  wholly  responsible  for  the  tumor.  This  was  in  a 
forty-five-year -old  married  woman  who  was  of  unusual  physique  and 
who  never  had  any  lactation  Irouliles  and  whose  family  and  pre\'ious 
history  were  negative.  Some  few  months  before  I  examined  her  she 
had  fallen  from  the  platform  of  a  steam  railway  coach  striking  her 
right  breast  against  the  last  step  in  her  descent.  She  sustained  simdry 
injuries,  notably  a  fracture  of  her  ankle,  and  a  localized  painful  swell- 
ing of  the  outer  margin  of  her  breast,  'lliis  last  soon  became  ccchy- 
motic.  and  when  the  discoloration  disappeared  a  small  lump  remained 
and  gratlually  increased  in  size  until  it  became  so  large  and  ]jainful  that 
she  sought  additional  surgical  advice  regarding  it.  It  appeared  that 
about  four  or  five  weeks  before  her  accident  she  had  some  pain  in  the 
vicinity  of  her  opposite  breast,  and  her  family  physician  then  look 
occasion  to  examine  both  breasts  and  found  them  normal.  The 
tumorous  breast  was  removed  about  nine  months  after  the  accident 
and  the  growth  proved  to  be  carcinomatous. 
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This  requires  no  special  mention  to  differentiate  it  from  contusions 
of  the  rest  of  the  chest  wall. 


Chest  Conteitts  or  intrathoraoc  Injury 

Tbis  may  be  the  outcome  of  non -penetrating  or  penetrating  inju- 
ries, and  the  effects  obviously  depend  on  the  part  afTected;  hence  dis- 
cussion \vill  include  injury  of  the  pleura,  lung  and  bronchus,  heart  and 
pericardium,  mediastinal  contents  (esophagus,  thoracic  duct  vessels). 


INJURY   OF   THE   PLEURA 

Causes. ^From  contusions  capable  of  producing  s(xalled  "con- 
cussion of  the  chest"  or  "commotio  thoraci,  "pleurisy  may  rarely 
follow  at  the  site  of  the  impact.  It  is  an  unusual  occurrence  in  the 
absence  of  penetration  of  the  pleura  through  the  chest  wall  or  from  a 
broken  rib;  of  all  causes  the  latter  is  the  commonest,  and  next  in 
frequency  is  intercostal  penetration  from  stab  and  buUet  wounds, 
with  or  without  penetration. 

Symptoms. — With  or  without  penetration  the  signs  usually  appear 
within  the  first  day,  and  if  delayed  beyond  three  days  (in  the  absence 
of  wound  infection)  the  traumatic  origin  is  to  be  doubted.    The 
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onsei  is  with  localized  pain,  diflicult  and  ihercfore  shallow  and  rapid 
or  "cog-wheel"  breathing,  slow  and  interrupted  speech,  cough,  fever, 
and  sometimes  a  chill.  Ijically  will  be  found  crepitus  at  the  end  of 
inspiration,  with  altered  voice  or  tactile  fremitus.  If  fluid  is  present 
(serum,  blood,  or  pus)  the  added  signs  will  bu  dulncss  or  6atne«s  on 
percusssion,  and  diminished  or  absent  breathing  and  voice  sounds. 

The  onlinary  form  is  a  localizetl  dry  (fibrinous)  pleurisy,  anti  the 
wet  (serofibrinous)  or  pleurisy  with  effusion  form  is  a  rare  sequel. 
The  hemorrhagic  form  is  generally  associated  with  injur>-  of  the  lung, 
and  then  there  often  is  a  combined  pneumothorax. 

SubcutamoHs  emphysema  is  a  usual  accompaniment  when  lacera- 
tion of  the  pleura  occurs,  and  it  may  invade  the  entire  chest  and  even 
extend  to  ihe  abdomen,  neck,  an^l  fare. 

Treatment.  -  This  is  appropriate  for  the  initiating  cause,  and  where 
possible  the  chest  should  receive  the  support  and  rest  afforded  by 
adhesive  straps.  Hot  applications  pro\adc  relief  from  pain  when  the 
straps  arc  inefTiricnt  or  inapplicable,  and  sedatives  arc  used  for  the 
cough  when  required.  In  penetrations  from  without,  probing  or 
other  interference  is  most  unwise,  as  nothing  is  to  be  gained  by  search- 
ing for  an  embedded  and  perhaps  hidden  foreign  body  or  a  path  of 
laceration.  If  Later  irritative  signs  indicate  that  a  foreign  body  is 
mischievous,  interference  may  be  considered  when  proper  i-ray  locali- 
zation is  made. 

The  development  of  hj-postatic  pneumonia  is  best  pre\'ented  by 
keeping  the  patient  off  the  hack.  Alcoholics  need  stimulants  and 
sedatives  from  the  outset  to  prevent  delirium  tremens. 

The  course  is  generally  short  and  the  active  signs  generally  subside 
within  a  week. 

The  lacerations  due  to  penetration  generally  heal  kindly  and  the 

lual  e.xpansion  of  the  lung  soon  restores  the  vacuum  by  driving  out 
the  escafjed  air.  For  a  variable  time  some  pain  will  be  locally  noted 
on  deep  breathing,  exertion,  and  climatic  changes,  Init  these  regularly 
disappear.  Adhesions  of  a  lasting  character  ver>-  rarely  form,  and  I 
have  known  of  no  case  in  which  they  affected  respiratory  capiitily 
noticeably.  I  have  never  obser\'cd  a  case  of  chronic  or  tubercular 
pleurisy  to  arise  from  injury. 


INJURY   OF   THE   HJNG 

Causes. — Contusions  of  severe  character,  notably  those  resulting 
from  sudden  localized  blows,  may  rarely  damage  the  lung  close  to  the 
site  of  impact,  in  the  absence  of  penetration  of  the  chest  wall  or  rih 
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fracture.  Such  an  occurrence  may  result  in  ptieumonia  or  taceraium, 
and  the  same  sequeljc  may  arise  from  pcnciraling  causes  from  without, 
notably  from  bullet  and  stab  accidents. 

Symptoms  of  pneumonia  ctiexist  with  those  of  pleurisy  ordinarily 
(traumatic  pleuropneumonia),  together  vi-ith  bloody  sputum,  sharper 
pain,  chill,  and  elevations  of  pulse,  temperature,  and  respiration;  the 
pulse  averages  about  lao,  the  respirations  30,  temperature  104°  F. 
The  physical  signs  indicative  of  consolidation  also  exist,  such  as  dulness 
or  flatness  on  percussion,  bronchial  breathing,  and  crepitant  rdles. 
If  much  air  escapes,  variable  subcutaneous  emph\'^ema  appears  and 
the  evident  pneumothorax  presents  metallic  tinkling  and  the  various 
other  auscultatory  signs.  V\*hcn  blood  is  effused  the  percussion  sound 
is  dulled  and  breath  and  voice  sounds  are  less  audible.  With  pneu- 
monia and  laceration  there  will  be  the  combined  eviflcnccs  of  hemo- 
pneumothorax.  Bloody  sputum  Is  always  an  indication  of  some  pneu- 
monia or  laceration,  or  both.  The  onset  of  the  foregoing  sjinploms 
b  very  prompt,  and  in  the  majority  of  cases  they  appear  within  the 
first  day  and  are  exceedingly  rarely  delayed  beyond  the  third  day. 

In  penetrations  from  uilhout  the  external  wound  rarely  bleeds  much 
unless  a  main  blood-vessel  has  been  damaged  or  an  extensive  gaping 
wound  allows  the  au<lible  exit  of  frothy  blood  at  each  expiration. 

Collapse  of  the  lung  promptly  occurs  when  the  thorax  is  penetrated, 
and  thus  the  viscus  rarely  comes  into  v\ew. 

Bullets  frequently  penetrate  the  entire  chest  wall  from  before 
backward,  or  the  reverse,  and  at  the  place  of  exit  are  often  viable  or 
paljxibte.  In  such  an  event,  blood  issues  at  the  place  of  entrance,  and 
emphysema  is  evident  at  the  site  of  exit. 

So-called  rare  cases  of  "fracture  of  the  limg"  or  "rupture  of  the 
lung"  without  external  wound  arc  instances  of  intrathoracic  laceration, 
and  these  may  be  very  extensive  and  result  in  "pulmonary  apoplexy" 
and  prompt  death.  Cases  of  less  extent  present  signs  of  hemothorax 
or  pncumohemo thorax  and  generally  recover. 

Treatment.— This  designs  to  interfere  as  little  as  possible,  and  hence 
developments  are  awaited.  No  good  ordinarily  can  come  of  seeking 
immediately  to  check  a  pubnonarj'  hemorrhage  or  remove  a  foreign 
body,  but  on  the  contrary  much  added  damage  may  be  imposed.  If 
an  embedded  splinter  or  missile  projects  from  the  chest  w.t1I  it  may  be 
imprudent  to  immetliately  remove  it  if  it  is  acting  as  an  effective  tam- 
pon; however,  it  should  be  extracted  if  the  reverse  pertains,  and,  of 
course,  it  is  subsequently  removed  when  conditions  permit  or  demand. 
Saw-mill  accidents  are  of  this  type,  and  embedded  sword-like  pieces  of 
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wood  have  been  forcibly  removed  by  spectators,  with  the  result  that 
immediate  fata!  hemorrhage  ensued. 

Wounds  are  lodin  treated  and  loosely  sutured  or  packed,  and  they 
are  always  drained. 

If  respiration  is  embarrassed  because  of  the  hemolkorax  it  is  propter 
to  aspirate  the  Mood  through  a  needle  introduced,  preferably,  in  the 
seventh  or  eighth  inlerLostul  space  in  the  axillary  or  scapular  line; 
this  procedure  may  be  repeated  if  necessary. 

The  pneumonia  is  treated  by  such  therapeutic  means  as  would  be 
employed  ordinarily.  These  patients  seem  desperately  ill,  but  vcr>' 
many  of  tJicm  recover  surprisingly  well  considering  lhe_  nature  of  the 
uriginal  injury  and  the  apparent  damage  to  the  lung  itself.  Alcoholics 
arc  ba<I  risks  and  every  attention  is  given  to  prevent  delirium  tremens; 
it  ordinarily  appears  within  the  first  four  days  after  this  or  any  other 
form  of  injury.  The  patient  should  be  frequently  rolled  gently  from 
side  to  side  to  prevent  hypostatic  changes,  and  this  is  done  despite  the 
location  of  the  wound.  Rcs.t.  fcwid.  and  systemic  support  are  the 
cardinal  needs.  Unlike  ordinary-  surgiail  pneumonia,  these  cases  do 
not  act  well  out-of-doors  until  convalescence  is  under  way. 

The  removal  of  an  embedded  bullet  or  other  foreign  body  should 
not  be  undertaken  at  an  early  stage  unless  there  is  some  cxiilicit  indi- 
cation, and  this  arises  very  rarely.  Ixicalization  by  frequent  x-ray 
examination  is  a  necessar>'  preliminary,  and  no  foreign  body  should 
be  sought  unless  it  inevitably  is  the  source  of  symptoms. 

Persisling  sinus,  cough,  or  abscess  oj  the  lung  may  justify  interfer- 
ence, and  operation  should  then  be  guardedly  undertaken  with  intra- 
tracheal or  negative  pressure  anesthesia.  I'ersistent  pressure  or  irri- 
tation from  any  source  except  a  foreign  body  is  almost  unknown,  as 
the  lung  soon  accommodates  itself  to  any  such  invasion;  for  this  reason 
fractured  ribs  with  lung  involvement  practically  never  require  opera- 
tive interference  on  the  theory  that  callus  or  a  bony  splinter  is  acting 
as  an  irritant. 

The  course  in  the  recoverable  cases  indicates  signs  of  improvement 
after  the  third  day,  and  patients  surviving  until  then  generally  recover. 
The  convalescence  from  that  time  is  proportionate  to  the  initial  extent 
and  source  of  injury,  and  it  is  generally  rapid  when  wound  infection  is 
absent.  After  the  patient  is  up  and  about  there  will  be  local  pain  and 
soreness  on  deep  breathing  and  motion  and  during  weather  changes, 
but  all  of  these  eventually  disappear. 

Traumatic  tuberculosis  is  said  to  occasionally  occur,  but  I  have 
never  seen  a  ca.sc  in  which  injury  was  the  demonstrable  cause.    I  recall 
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about  a  half-dozen  cases  in  which  it  was  claimed  to  be  the  autcotne 
of  various  accidents,  but  in  every  instance  other  more  usual  and  ade- 
quate factors  were  evident.  Tt  must  be  an  exceedingly  rare  sequel  of 
chest  injury  to  have  been  alleged  in  so  small  a  number  of  litigated  ca^es. 
in  an  experience  totaling  knowledge  of  about  50.000  claims  of  jxirsonal 
injury.  I  have  never  seen  or  heard  of  a  case  in  private,  dispensary, 
or  hospital  practice. 

For  any  connection  to  be  established  it  must  appear  that:  (i)  The 
patient  was  free  from  tuberculous  signs  before  the  accident;  (3)  the 
injury  was  to  the  chest  and  of  a  sufticient  degree  to  at  least  induce 
traumatic  pleurisy  or  pneumonia,  or  both,  at  the  site  of  the  xnolcncc; 
(3)  the  interval  between  the  injury  and  the  development  of  tuber- 
culosis must  be  filled  by  sjinptoms  showing  progress  toward  the 
fully  developed  disease;  C4)  there  must  be  no  preceding  or  succeeding 
cause  that  might  be  regarded  as  equally  or  even  more  liable  to  induce 
the  affection. 

It  is,  of  course,  certain  that  the  tubercle  bacillus  is  the  actual 
inducing  or  direct  cause,  and  that  any  injury  is  but  an  indirect  or  pre- 
disposing source  for  the  malady. 

Bronchus  injury  from  without  is  exceedingly  rare  and  is  generally 
an  accompaniment  of  fatal  lung  injur>',  ordinarily  of  the  penetrating 
t>*pe. 

rajiniY   OF  THE   HEART  AND   PERICARDIUM 

This  organ  is  so  well  surrounded  by  lung  that  injury  to  it  is  prac- 
tically always  accompanied  by  signs  of  pleural  and  pulmonary  damage. 
According  to  Latham,  for  practical  purposes  the  imcovered  part  of 
the  heart  may  be  said  to  lie  within  a  circle  2  inches  in  diameter  on 
the  middle  of  a  line  between  the  nipple  and  the  lower  left  end  of  the 
sternum. 

Cardiac  damage  from  chest  wall  or  aon-penetratiDg  injury  is 
an  exceedingly  rare  injury,  as  any  violence  great  enough  to  reach  the 
heart  from  impaction  on  the  chest  wall  would  almost  of  necessity 
induce  bony,  pleuritic,  and  pulmonar>-  complications  in  the  form  of 
fracture,  pleurisy,  pneumonia,  or  lacerations.  Blows  directly  over 
the  precordial  area  are  capable  of  inducing  s>'mploms  of  cardiorespira- 
tory collapse  and  shock  of  all  grades,  and  tlie  trcatTnmt  and  prognosis 
is  that  of  shock.  Crushing  injuries  may  lead  to  nipture  of  the  heart 
and  pericardium  in  conjunction  with  other  fatal  lesions. 

There  are  no  well -authenticated  cases  of  traumatic  endocarditis 
arising  solely  (rum  violence  to  the  chest  wall;  and  in  those  cases  in 
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which  murmurs  and  other  evidences  appear  after  injury,  the  condition 
is  probably  one  of  disturbed  compensation. 

The  same  is  true  of  traumatic  pericarditis,  and  all  such  cases  must 
be  scrutinized  unusually  closely  before  injury  is  regarded  as  the  pro- 
ducing cause.  This  is  especially  true  in  the  presence  of  infectious, 
rheumatic,  arteriosclerotic,  nephritic,  or  other  more  usual  producing 
or  associated  sources  of  origin. 

Penetrating  Injury  ihat  demands  surgical  treatment  occurs  usually 
from  stabbing  or  shooting  accidents,  the  former  being  commonest, 
because  the  latter  are  so  frequently  immediately  fatal. 

There  are  numerous  successful  cases  of  heart  suture  for  wounds, 
and  in  a  tabulation  of  218  operative  cases  of  injuries  of  this  nature 
Frazicr  states  {Progressive  Medicine,  March.  1913)  that  the  mortality 
was  55.5  per  cent,;  the  mortality  is  probably  much  higher  than  this, 
as  fatal  cases  arc  infrequently  reported. 

Autopsy  findings  seem  to  indicate  that  the  right  ventricle  is  most 
often  penetrated;  but  in  the  operative  cases  the  left  ventricle  has  been 
affected  in  55  of  125  cases  reported  by  Rehn  (with  recover)*  in  45  per 
cent.),  and  the  right  ventricle  in  50  cases  (with  recovery  in  32  per  cent.). 
The  auricles  were  about  equally  affected;  the  left  showed  2  recovering 
cases,  tlie  right,  4  recovering  cases. 

Symptoms. — These  depend  in  great  pari  upon  the  nature  and  site 
of  the  penetration.  If  the  depth  and  degree  of  the  wound  is  slight 
(as  from  a  needle  nr  a  hat-pin)  there  may  be  no  immediate  serious  sjinp- 
toms,  and.  indeed,  no  suspicions  of  a  penetrating  wound  may  be 
arousctl.  The  intermediate  cases  (like  those  from  thin  knives  or  sharp- 
pointed  tools  or  missiles)  and  the  palpably  evident  cases  (as  from  bul- 
lets, stilettos,  carving-knives,  ice-picks,  or  prong-shaped  missiles) 
quite  regularly  give  signs  corresponding  to  the  following:  The  patient 
is  in  a  state  of  shock  and  usually  unconscious.  The  wound  ordinarily 
does  not  bleed  much  unless  it  involves  a  vessel  or  is  in  direct  line  with 
that  in  the  heart,  and  then  projectile  systolic  bleeding  is  evident.  The 
respiration  is  embarrassed,  and  dyspnea,  cyanosis,  and  Uvidity  may 
then  exist,  although  tlicse  are  usually  signs  of  intrapericardial  pressure. 
The  pulse  lacks  volume  and  usually  is  rapid,  feeble,  and  irregular;  the 
left-sided  radial  pulse  may  be  imperceptible  or  less  forcible  ihan  the  op- 
posite.   Pallor  may  appear  as  one  of  the  signs  of  intrathoracic  bleeding. 

AuscuUotion  shows  muffled,  unusual,  or  distant  heart  sounds;  if  the 
pleura  and  lung  are  also  involved,  hemothorax  signs  may  also  exist; 
occasionally  it  is  said  that  the  blood  can  be  heard  to  spurt  at  each. 
cardiac  systole.    Crepitation  and  emphysema  signs  may  appear. 


554 


TRAUUATIC  SUSGERV 


Percussion  pves  evidences  of  hcmoprncardium  if  the  pericardial 
sat:  is  untom  or  plugged,  and  wJih  this  there  will  be  signs  uf  cardiac 
compression,  such  as  cyanosis  and  lividity.  Abdominal  rigidity 
sometimes  occurs  e\'en  where  the  abdomen  itself  is  uninvolved. 

Main  reliance  is  placed  upon  the  (i)  location  and  source  of  the 
wound;  (2)  the  diaracter  of  the  pulse  and  heart  sounds;  i^)  signs  of 
hcinopcricard  i  urn . 

Treatment. — Probing,  or  any  exploration,  without  preparation  for 
opening  the  thorax,  if  necessary,  will  do  great  damage  and  may  lead 
to  instant  death  or  infection.  In  cases  where  developments  are  being 
watched,  the  treatment  is  for  shock,  except  that  cardiac  stimulants 
obvnously  arc  not  employed. 

In  cose  of  rea.sonable  doubt  it  is  safer  to  explore  the  original  wound 
along  an  intercostal  space,  and  if  the  bleeding  is  found  to  be  from  the 
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Fig.  479. — ExpcMntre  and  sutun  of  heart  and  pcric&rdiiuB. 


heart,  this  incision  may  be  made  part  of  the  main  thoracotomy;  it 
possible,  the  iifth,  sixth,  or  seventh  costal  cartilages  should  be 
included  in  this  incision  (Fig.  479). 

After  the  pericardium  has  been  reached,  it  is  opened  along  the 
desired  line  and  the  blood  rajndly  removed  so  that  the  bounding  heart 
may  be  inspected.  In  cases  with  spurting  of  bloat!  a  finger  is  placed 
over  the  wound  during  systole,  and  then  a  silk  threaded  fine  full-curved 
needle  ties  the  edges  of  the  wound  in  tliastnlc,  and  from  this  suture  the 
organ  is  "dangled  like  a  jumping  fish"  until  all  the  wound  is  closed  by 
interrupted  stitches  deeply  passed.  In  those  cases  of  massive  bleed- 
ing it  may  be  nccessar>'  to  manually  compress  the  heart  until  the 
source  of  bleeding  is  located.    Another  effective  method  is  to  compress 
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the  vena*  cav^e  at  their  entrance  into  the  auricle  for  a  few  seconds 
(Rehn's  method).  After  all  the  blood  has  been  removed  the  peri- 
cardium is  loosely  sutured  by  interrupted  stitches,  but  it  should  not 
be  rlrained  unless  gross  evidences  of  infection  arc  apparent ;  if  drainage 
is  required,  a  folded  strip  of  rubber  tissue  or  thin  rubber  tubing  is  used. 


Ftg.  480. — Cue  of  R.  S.,  jS-caltbcr  bullet  entering  pcMteiior  AsiUary  rcf^on  and 
tcxliiing  in  Ihc  righth  jntcrrmtal  sfncc  tlose  to  Kpine.  Missile  nut  removed.  Patient, 
a.  fxAke  oS(.er,  remains  perfectly  well. 

Interrupted  sutures  join  the  bony,  muscular,  and  skin  layers,  and  drain- 
age by  rubber  tubing  or  tissue  is  proWded,  so  that  the  thoracic  cavity 
is  drained  through  the  lowest  angle  of  the  wound.  The  unconscious 
patients  may  ncL-d  little  if  any  anesthetic  until  the  blood  is  allowed 
to  escape  from  the  pericardium;  but  from  that  time  on  struggling  may 
seriously  interfere,  and  for  that  reason  anesthesia  is  preferable  from 
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the  be^oing.  Ether  by  the  drop  method  or  intratracheal  anesthesia 
is  the  best  fonn  of  general  narcosis. 

Postoprrotive  treclmcnt  is  directed  toward  relief  of  shock  and  the 
prevention  of  pncumoaia  or  further  bleeding.  The  erect  or  somewhat 
elevated  posture  will  pro\-c  most  efficient,  and  morphin.  saline  solution 
rcctally,  and  cardiac  stimulants  arc  used  as  indications  demand. 

The  course  is  dependent  upon  the  outcome  during  the  first  few 
days,  as  cases  sur\'iving  that  long  ordinarily  recover,  even  if  pericar- 
ditis, pneumonia,  pneumothorax,  and  some  sepsis  follow  as  later 
complicatioo:. 

Foreign  Bodies  in  the  Heart  or  Pericardium. — These  are  ordinarily 
bullets,  needles,  tooU.  or  fngmcnLi  of  metal  or  glass.  Occasionally 
they  may  remain  enc)slL-d.  and  some  freak  cases  arc  recordrd  in  which 
a  marvelous  tolerance  seems  to  have  existed.  The  majority  of  such 
cases  end  eventually  in  death  either  from  direct  involvement  of  the 
heart  or  projection  of  the  invader  into  the  circulation,  leading  to 
hemorrhage,  embolism,  or  thrombosis.  Radioscopy  is  a  vaJuabIc 
aid  in  determining  the  exact  location  of  such  foreign  bodies  and  the 
advisability  of  remox-ing  them. 

ESOPHAGUS  IHJtJRY 

This  is  rare  as  an  isolated  event  from  external  violence,  stabbing 
and  shooting  accidents  furnishing  the  few  instances  of  damage  from 
without- 

Symptoms  are  not  distinctive  and  tJie  signs  are  generally  such  as 
follow  hemorrhage  or  injur)-  to  the  thoracic  viscera  coincidcn tally 
involved.  Bloody  vomitus  may  occasionally  be  suggestive.  Esopha- 
goscopic  c.'tamination  would  be  helpful. 

Treatment— This  is  wholly  for  the  associated  injuries,  and  the  aim 
is  to  stO|j  bleeding  and  prc^'cnt  or  minimize  infection.  Thoracotomy 
for  esophageal  injur)'  must,  of  necessity,  be  rarely  advisable.  Stric- 
ture due  to  initial  damage,  or  that  dependent  on  infection,  is  treated 
in  the  usual  manner. 


THORACIC  DUCT  INJURY 

This  is  exceedingly  rare  and  the  diagnosis  is  usually  made  by  the 
escape  of  chylous  fluid  (white  and  viscid)  along  the  track  of  a  bullet  or 
stab  wound.    Emaciation  promptly  follows  from  inanition. 

Treatment.  Primarily  this  is  given  for  the  associated  injuries^  and 
when  the  chylous  fistula  appears,  efforts  are  made  to  block  it  by  cauter- 
izing or  curcting.    Thoracotomy  ordinarily,  would  be  a  last  resort. 


CHAPTER    XIV 


INJURIES  OF  THE  ^VBDOMEN 

These  can  be  di^ussed  in  relation  to  acddents  resulting  in  damage 
to  the  (i)  abdominai  wall,  (2)  abdominal  contents. 

Abdominal  wall,  external,  Non-penetrating,  or  extra- 
abdominal  INJURIES 

These  arise  abnost  always  from  direcl  violence,  notably  from  blows, 
jammings,  kicks,  falls,  missiles,  vehicles,  or  falling  objects. 

Less  common!)*  imtira-l  violence  is  the  cause,  as  from  stretching, 
wrenching,  or  similar  twisting  forces  applied  at  a  dbtance. 

The  effects  depend  mainly  on: 

(fl)  Tlic  individual:  Obviously  a  fat  or  protuberant  abdomen  may 
be  less  afTt-ctcd  than  one  less  well  padded. 

(A)  Manner  of  accident:  The  broader  the  surface  affected,  the  less 
likely  the  localizing  effects. 

(c)  Place  of  impacl:  The  nearer  to  the  sokr  plexus  the  force  is 
received,  the  greater  the  systemic  effect. 

The  chief  injuries  of  this  region  are  contusions,  sprains,  wounds,  and 
ruptured  muscles. 

CONTUSIONS 

These  may  be  localized  or  diffused,  depending  upon  the  causation. 
Symptoms. — If  severe,  there  is  ordinarily  abdominal  shock,  with 
difficult  breathing,  pallor,  pain,  and  vomiting,  with  associated  coma 
in  the  severer  forms;  the  patient,  in  a  word,  is  "knocked  out."    On 
re\-iving,  the  remaining  signs  may  be  costal   respiration  and  pain, 
increased  on  pressure  and  motion;  later,  discoloration   follows  the 
original  pink  or  red  area  of  impact.    Local  effusion  of  blood  may  be 
circumscribed,  and  thus  form  a  ftematoma  that  may  be  subcutaneous, 
intramuscular,  or  just  outside  the  peritoneum;  the  first  is  the  common 
form.     These  collections  of  blooH  at  first  are  soft  and  fluctuant,  but 
later  may  become  quite  hard  and  simulate  tumors.    Not  infrequently 
they  become  infected  and  end  as  abscesses.    1  recall  such  a  termination 
^^      in  a  patient  on  whom  I  operated  for  a  suspected  appendiceal  abscess. 
^H  The  differential  diagnosis  as  between  extra-  and  intra-abdominal 

r         injury  in  some  cases  is  exceedingly  difficult,  and  the  main  reliance  is 
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to  be  placed  upon  the  association  uf  symptoms,  and  the  infonnation 
gained  by  the  presence  or  absence  of  blood  in  ihc  vomJtus,  stools,  or 
urine.  Persistent  or  localized  pain  with  rigidity  of  the  abdominal 
waJl  and  increased  pulse-rate  arc  exceedingly  suggestive  of  visceral 
mjury  if  the  inflicting  force  has  been  adequate.  Tympanites  and  the 
obliteration  of  liver  dulness  and  other  percussion  changes  are  less 
reliable,  as  these  are  often  relatively  late  in  onset. 

Treatment.— TIic  shock  is  treate<l  in  the  ordinarj'  way;  if  stimula- 
tion is  needed,  it  is  best  given  hv-podcrmically  until  proof  is  offered  that 
the  gastro- intestinal  tract  is  uninjured.  For  the  &amc  reason  oral  or 
rectal  stimulation  or  catharsis  is  to  be  avoided. 

(i)  Rest  in  a  comfortable  position.  (2)  an  ice-bag,  and  (t)  a  hj-po- 
dermic  of  moq)hin  is  the  treatment-trinity  most  often  useful.  In  less 
severe  manifestations,  cold  applications  or  some  mild  lotion  will  prove 
effective. 

Hematomas  are  usually  controlletl  by  pressure  until  absorbed; 
they  may  occasionally  be  aspirated  under  aseptic  precautions,  and 
less  rarely  incision  is  justifiable.  Interference  of  this  sort  should  not 
be  attempted  until  pain  is  greatly  abated,  and  until  the  acute  reaction 
passes.  The  vast  majority  of  such  effusions  subside  under  pressure 
and  massage,  not  excepting  the  rather  huge  collections  that  so  com- 
monly collect  in  the  inguinal  and  iliac  regions.  If  an  abscess  forms,  it 
will  become  manifest  by  local  heat,  tenderness,  and  a  brawny  feeb  and 
inciaon  and  drainage  are  then  required,  a  guarded  h\'po4iernuc  thrust 
having  previously  located  pus.  Incision  should  be  in  the  line  of  the 
underlying  muscle-fibers. 

Results. —These  cases  regularly  respond  well  unless  injudicious 
treatment  causes  infection  and  sinus  formation.  It  is  occasionally 
asserted  that  a  contusion  or  hematoma  in  the  inguinal  region  predis- 
poses to  hernia,  but  this  of  necessity  must  be  quite  conjectural  aitd 
from  an  anatomic  standiwint  is  relatively  impossible. 


WOtlNDS 

Bullets,  knives,  glass,  tools,  mi'tul  and  wooden  splinters,  or  spikes 
may  penetrate  varvnng  depths,  producing  more  or  less  irregular 
lacerated  wounds. 

Symptoms.  -Shock  and  bleeding  ob\^ously  van,-  with  the  nature, 
extent,  ;md  :?ite  of  the  damage.  Wounds  in  the  vertical  axis  are  more 
likely  to  give  more  symptoms  than  those  in  the  transverse  or  muscle 
plane  direction  of  the  abdomen.  If  the  rectus  muscle  ts  penetrated 
along  the  line  of  the  deep  epigastric  vesseb,  hemorrhage  is  apt  to  be 
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profuse;  the  same  to  a  less  extent  is  true  of  wounds  involving  the 
supraingulnal  regions.  Bullets  may  ricochet  more  or  less  around 
the  abdominal  wall  from  an  initial  impact  and  rebound  from  a  rib, 
iliac  crest  or  pubic  rim,  and  lodge  subcutaneously  or  at  a  palpable 
depth  from  the  surface. 

Treatment.— The  wound  is  flooded  with  iodln  and  bleeding  points 
arc  then  ligatcd.  and  the  wound  edges  are  retracted  and  search  is  made 
for  any  foreign  body.  Probing  should  be  scrupulously  avoided,  and  if 
the  entire  extent  of  the  wound  is  not  exposed  on  retraction,  it  should 
be  enlarged  sufficiently  to  bring  all  of  it  into  \ncw  when  necessary. 
Silk,  horsehair,  silkworm  or  catgut  sutures  are  then  introduced,  and 
the  lower  angle  of  the  wound  is  drained  by  a  twisted  strand  of  the  suture 
material  or  a  few  foldsof  gutta-percha  (rubber)  tissue;  no  wound  should 
be  tightly  sutured  and  many  o{  them  are  best  treated  if  allowed  to 
remain  open  until  the  possibilities  of  infection  disappear,  and  later, 
usually  after  the  third  day,  they  can  be  coapted  hy  suture  or  adhesive 
strapping  without  danger.  The  primary  dressing  is  best  made  of  gauze 
moistened  in  iodin  (i  dram  to  i  pint  water),  or  50  per  cent,  alcohol,  or 
other  non-irritating  antiseptics.  Drdinage  can  be  removed  by  the 
third  day  iX  purulent  or  serous  leakage  does  not  contra-indicate.  If 
the  muscle  layers  arc  cut,  they  should  be  sutured  tier  hy  tier,  drainage 
entering  to  the  depth  of  the  cavity.  So-called  ''brush  bums"  or 
multiple  abrasions  or  superficial  lacerations  or  denudations  do  best  with 
preliminar)'  iodin  sterilization  followed  by  mild  antiseptic  dressings 
or  exposure  to  air  and  sunlight.  AD  bullet  wounds  and  others  likely 
to  be  contaminated  by  street,  garden,  or  stable  dirt  should  receive 
preliminary  injections  of  tetanus  antitoxin. 

Results  are  good  and  directly  pro[)orltoned  to  the  amount  of 
initial  and  subsequent  infection;  this  means  that  careful  sterilization, 
coaptation,  and  drainage  arc  important  elements.  Ventral  hernia  is 
a  rare  sequel  and  is  most  likely  where  the  fascial  and  muscle  layers 
have  been  extensively  torn. 


SPRAINS  AND  RUPTUltED   MUSCLES 
These  occur  usually  in  association  with  other  injuries  more  or  less 

adjacent  to  the  abdominal  wall,  such  as  to  the  thighs  or  hips,  and  they 

also  result  from  direct  twists  or  pulls. 

Symptoms  are  pain  and  tenderness  on  pressure  and  motion;  diffused 

ecchjTnosis  generally  appears  later. 

Ruptured  muscle  is  rare,  and  when  it  does  occur  the  rectus  is  most 

often  in\'oh'ed,  this  then  giving  exaggerated  signs  of  sprain  and  a 
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definite  depression  along  the  muscle  course  Ihat  may  be  visible  and 
generally  b  palpable.  Hematoma  or  raiher  extensive  ccchymasis  b 
also  present,  together  witJi  local  pain  on  pressure,  motion.or  respiration. 

Treatment.— 5/f  a  in  J  respond  to  local  anod>'nes,  massage,  and 
adhesive  strapping. 

Ruptured  tnusck  is  coapted  by  posture  and  adhesive  straps  when 
possible;  otherwise  it  is  sutured  by  open  operation.  Cases  that  do  not 
show  definite  separation  retjuire  little,  if  any,  treatment. 

Results  are  go<Kl  and  there  arc  ordinarily  no  after-effects. 

Abdominal  Contents,  intra-abuominal  or  Penetrating 

iNjtmy 

These  so-called  "internal  injuries"  are  relatively  frequent  and  occur 
from  localized  or  diffused  violence,  the  effects  depending  upon  the 
origin,  extent,  and  site  of  the  impact. 

Like  injury*  to  the  skull  and  thorax,  such  acddcnt  may  or  may  not 
be  associated  with  a  wound  leading  to  the  surface. 

In  order  of  frequency  the  intestine  (chiefly  small  intestine). 
stomach,  kidney,  liver,  spleen,  bladder,  and  pancreas  are  involved 
cither  separately  or  in  combination. 

mTRA-ABDOMIHAL  mjORY  IN  GENERAL 

(a)  Without  External  Wound.  Cwwiw.— Blows,  falls,  missiles, 
falling  or  moving  objects,  jamming,  vehicles  (notably  run-over 
accidents)  are  most  frequently  the  sources  of  origin.  With  active 
digestion,  a  full  bladder,  or  an  enlarged  spleen,  damage  is  more  likely 
than  whet)  the  reverse  pertains.  .\  rigid  abdominal  wall  better, 
protects  than  one  that  is  lax  or  flabby. 

Symptoms. — Shock  to  some  extent  obtains  in  all,  but  this  may  be 
transitory  at  first  and  the  real  import  of  the  acci<lent  may  not  be 
apparent  until  the  onset  of  so-called  "secondary  shock"  from 
hemorrhage. 

Vomitittg  is  very  frequent  and  when  associated  with  blood  is  quite 
suggestive  of  stomach  or  adjacent  intestinal  injury*. 

Pain  espedally  if  localized  and  persistent,  on  motion,  respiration, 
and  pressure,  is  a  valuable  sign. 

Rigidity  is  the  most  reliable  of  all  signs,  and  if  progressive  is  prac- 
tically pathognomonic. 

Respiration  is  generally  shallow  and  thoracic. 

Tympanites  is  frequently  late  in  onset,  and  h  most  valuble  when  it 
obliterates  liver  dulnesi)  and.  when  it  is  progressive. 
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DulHfss  in  flanks  is  usually  indicative  of  fluid,  generally  blood,  or 
intestinal  rontents.  and  hence  is  a  later  sjitiptom, 

Uemorrhage  is  indicated  by  pallor,  thirst,  respiratory  and  pulse 
changes,  and  lowered  blood -pressure. 

TrmperiUurr  is  generally  subnormal  at  first,  later  rises,  and  may 
again  fall  if  blood  loss  continues. 

Pulse-rale  is  increased,  and  this  fc  a  suggestive  sign  if  the  rapidity 
increases. 

Blood  in  the  vomitus,  stools,  or  urine  is  valuable  evidence  of 
gastrointestinal  and  urinarj.-  involvement  respectively. 

(renerally  speaking,  a  presumptive  diagnosis  can  be  made  on 
the  combination  of:  Shock,  with  or  without  signs  of  hemorrhage; 
rigidity;  local  pain;  thoracic  breathing;  the  Ja<iai  expression;  rapid 
pulse. 

This  class  oj  case  generally  requires  treatment  for  the  onset  oj 
peritonitis;  the  follouiug  class,  for  the  occurreme  of  hemorrhage. 

(6)  With  External  Wound.-  Cat* jm. — Often  due  to  bullets,  stabs, 
or  penetration  by  spikes,  hooks,  or  mure  or  less  pointed  objects. 

Symptoms  resemble  the  foregoing,  except  that  evidences  of  internal 
bleeding  are  often  the  chief  manifestations.  The  actual  site  of  pene- 
tration is,  of  course,  more  readily  apparent,  although  in  bullet  wounds 
it  may  be  quite  infercnlial.  especially  as  the  history  is  oftcnlimes  hard 
to  obtain  with  accuracy,  cither  because  the  victim  is  unc<mscious, 
unwilling,  or  fears  to  incriminate  himself  or  the  assailant.  In  the  vast 
majority  of  cases  omentum  protrudes  and  a  very  large  amount  can 
appear  ihrough  a  small  opening  due  to  straining  and  coughing. 

Perforation  of  the  upjwr  is  less  serious  than  the  lower  abdominal 
zone  because  of  the  greater  virulence  of  the  intestinal  contents. 

Treatment. —  Non-penetrating  injury  is  treated  by  absolute  rest,  an 
ice-bag.  and  abstinence  from  fotxl  by  mouth;  rectal  interference  should 
be  interdicted. 

This  advice  applies  only  to  those  cases  that  present  no  signs  or 
reasonable  inferences  of  either  perilonilis  or  hemorrhage.  The 
presence  of  the  former  alwaj.'s  indicates  perforation  of  some  viscus. 
usually  the  intesrinc.  It  has  been  definitely  established  that  peritonitis 
from  external  injury  does  not  occur  from  without,  but  from  within,  and 
is  of  germ  and  not  tniumatic  origin,  unless  the  gut  or  stomach  wall  has 
been  actually  punctured;  hence  "traumatic  peritonitis"  now  means 
perforation. 

Laparotomy  is  indicated  if  (i)  there  is  doubt  as  to  actual  conditions; 
(3)  in  the  presence  of  rigidity  and  persistent  pain;  (3)  with  signs  of 
36 
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peritonitis  or  hemorrhage.  To  be  effective  it  must  be  prompt,  and  is 
demanded  usually  for  involvement  of  the  gastro-intestinal  tract, 

Penelrating  injury,  whatever  its  origin,  demands  immediate 
expbration  under  aseptic  surroundings.  For  this  reason  the  tirst-aid 
care  of  such  cases  is  especially  important,  and  the  region  of  the  wound 
should  be  suitably  protected  and  the  patient  placed  in  such  a  positioa 
that  gravity  will  prevent  any  further  visceral  prolapse  and  allow 
escaping  materials  to  collect  in  the  pelvis.  Before  operation  the  wound 
and  the  parts  about  it  arc  flooded  with  iodin  and  the  entrance  of  thb 
antiseptic  into  the  abdominal  cavity  need  not  be  feared.  Preliminary 
preparations  are  made  for  intravenous  infusion  of  saline  solution  into  a 
vein  of  the  elbow,  but  this  procedure  is  not  commence*]  until  a  failing 
pulse  calls  for  it.  Nitrous  oxid  followed  by  ether  is  the  best  anesthetic. 
The  patient's  head  and  shoulders  should  be  elevated,  as  this  posture 
seems  to  limit  regurgitant  vomiting  during  anesthesia. 

Lines  of  incision  depend  somewhat  on  the  site  of  the  perforation, 
but  they  arc  generally  made  lateral  to  the  median  line  at  the  outer 
margin  of  the  rectus,  including  the  original  wound  if  possible,  /n  cases 
of  doubt  the  explorator>'  wound  need  not  exceed  7  inches,  and  through 
this  a  small  moist  gauze  sponge  may  be  introduced  on  a  holder  to 
determine  the  presence  of  blood  or  gastro-intestinal  contents.  If  there 
is  no  bleeding  and  if  the  cavity  gives  no  evidence  of  gastro*intcstinal 
or  bladder  contents,  then  the  operative  wound  is  closed  tightly  and  the 
original  perforation  is  loosely  closed  and  always  suitably  drained. 
The  presence  of  blood,  gas,  odor,  bubbles,  or  suction  sounds  calls  for 
further  exploration,  and  the  operative  wound  is  then  enlarge<l  as 
liberally  as  may  be  necessarj-. 

In  cases  of  known  intra-abdominal  hemorrhage,  preliminary 
bandaging  of  the  thighs  at  the  groin  and  of  the  arms  at  the  axilla  will 
reserve  a  valuable  amount  of  blood  to  be  gradually  released  into  the 
circulation  after  twenty  or  thirty  minutes  of  such  constriction.  One 
thigh  Ls  first  released,  then  an  arm  on  the  oppfisitc  .side,  then  the  other 
thigh,  and  finally  the  remaining  arm.  The  abdominal  cavity  may  be 
still  further  temporarily  robbed  of  circulating  blood  by  the  use  of  the 
"Momburg  constrictor,"  which  is  a  broad  elastic  or  other  bandage 
applied  about  the  abdomen  above  the  umbilicus  and  pulled  taut  enough 
to  produce  some  lessening  of  blood  flow  through  the  abdominal  aorta. 
(See  Fig.  8.) 

Procedures  vary  after  the  abdomen  has  been  opened,  depending 
upon  the  findings. 

Hemorrhage  may  be  excessive  and  the  entire  cavity  awash  with 


DiJVKIES  OF  TUE   ABDOUEM 


56-i 


Mood,  clotted  or  unclotted,  or  both.  Here  the  object  is  to  locate 
as  quickly  as  possible  the  source  of  the  bleeding,  disregarding 
but  marking  much  less  important  conditions  discovered  in  the 
search.  Bullet  wounds  are  common  offenders,  and  the  site  of  trouble 
may  be  in  the  main  vascular  supply  of  a  viscus  or  in  the  vessels  of  the 
mesentery;  smaller  vessels  and  those  of  the  omentum  commonly  cause 
lesser  amounts  of  hemorrhage,  and  not  infrequently  it  is  then  oozing  or 
slow  in  character.  In  the  search  for  the  bleeding  area,  preliminary 
manual  tension  on  the  aorta  or  by  some  pressure  device  is  exceedingly 
helpful  while  llic  blood  is  being  rapidly  remove<l  by  large  moist  s|Hjnges. 
I  have  found  it  helpful  to  use  large  sterilized  bath  sponges  for  this  pur- 
pose, as  their  flexibility  and  absorptive  qualities  e.\ceed  that  of  gauze 
for  mopping.  When  at  hand,  various  forms  of  suction  or  aspirating 
devices  (like  that  of  Blake,  or  Pool  and  Kenyon)  are  ver>'  valuable. 
Once  found,  the  bleeding  area  is  suitably  controlled  by  a  ligature  if 
vessels  are  involved,  and  by  sutures,  ligatures,  or  packing  if  a  viscus  is 
the  source.  The  remaining  blixxl  is  then  speedily  removed,  but  no 
attempt  should  be  made  to  obtain  an  absolutely  dr)*  cavity  if  the 
patient's  condition  does  not  permit.  Intravenous  saline  infu^on  is 
necessary  in  all  these  cases  of  massive  hemorrhage,  but  it  should  be 
reserved  until  the  abdomen  is  opened,  and  even  lunger  if  possible. 
The  amount  to  be  infused  varies,  but  ordinarily  the  best  index  is  the 
volume  of  the  pulse,  and  when  this  is  restored  to  a  fair  ratio,  the  infu^on 
may  safely  cease.  I  have  not  observed  that  hy[>odcrmics  of  strychnin, 
whisky,  camphor,  ether,  adrenalin,  or  similar  drugs  do  any  good  until 
the  heart  has  some  volume  of  blood  to  pump,  and  then  they  are  fre- 
quently of  great  value.  These  patients  may  be  so  exsangriinated  that 
little  or  no  bleeding  occurs  along  the  line  of  the  Iai»arotomy  incision 
and  the  skin  may  be  blanched,  the  extremities  cold,  the  pulse  almost 
imperceptible,  and  the  abdomen  so  full  of  blood  that  it  flows  out  of  the 
operative  incision,  and  yet  they  often  will  recover  if  the  source  of  bleed- 
ing can  be  found  and  a  saline  infusion  introduced.  Transfusion  is 
usually  inapplicable  as  a  primary  measure,  but  may  be  rarely  needed 
later.  The  procedure  mentioned  under  Shock  (sec  page  88)  for 
intrmlucing  citrated  blood  may  be  used  here  also;  if  the  blood  in  the 
abdominal  cavity  has  not  been  contaminated,  there  is  no  good  reason 
why  it  cannot  be  collected  and  immediately  infused  into  the  patient. 
Closure  of  the  operative  wound  may  be  by  through -and- through 
sutures  of  silk,  horsehair,  or  silkworm-gut  when  haste  is  essential; 
otherwise  it  is  by  the  usual  tier  or  layer  suturing,  the  skin  preferably 
being  apposed  by  linen,  silk,  silkworm,  or  horsehair  sutures.    The 
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originating  wound  is  drained  and  ith  edges  arc  clipped  U  bruiseil  or 
damaged.  The  foot  of  the  bed  is  elevated  iS  inches  or  more,  hoi 
bottles  are  pbced  about  the  extremities  and  over  tlie  pericardium,  and 
shock  is  actively  combated.  In  some  cases  it  is  a  wise  precaution  to 
allow  the  infusion  needle  to  remain  in  the  vein  for  subsequent  use  if 
required,  although  hjpodermoclysis  or  rect;U  infusions  (drop  method 
or  otherwise)  usually  answer.  No  rectal  medication  is.  of  course,  given 
if  the  colon  has  been  involved;  otherwise  higher  intestinal  involve- 
ment docs  not  contra -indicate  resort  to  the  so-called  "Murphy  drip'* 
or  drop  method  of  rectal  stimulation. 

If  mesenteric  laceration  or  vessel  damage  has  been  great  enough 
to  affect  the  vitality  of  the  adjacent  intestine,  then  primary  resection 
(Murpliy  button  or  suture  method)  may  be  done;  where  conditions  do 
not  permit  of  this,  the  doubtful  loop  of  intestine  may  be  loosely  stitchcfl 
along  the  line  of  incision,  and  if  it  subsequently  undergoes  necrosis  an 
artificial  anus  resulu  and  this  later  can  be  cared  for. 

Less  srK'ere  hemorrhage  can  be  sought  for  more  leisurely  and  ti 
controllable  by  suture  or  packing. 

CoNlitsion  of  viscera  wi\hou\  active  bleeding  often  results  in  the 
formation  of  bluish  or  dark-colored  areas  of  subcutaneous  bleeding, 
notably  on  the  walls  of  the  stomach  or  intestine  from  glancing  impact. 
If  such  areas  are  not  large,  and  especially  if  they  do  not  involve  the 
entire  lumen,  they  may  remain  untreated;  if  they  show  a  tendency  to 
later  i>erforale  (ami  this  may  be  delayed  several  days,  and  then  occur 
suddenly  and  give  signs  like  a  perforating  ulcer)  it  is  wiser  to  resect 
at  once,  or  to  bring  the  involved  segment  to  the  abdominal  wall  and 
suture  it  tlicrc  and  await  dcvelopmenU.  If  areas  of  hematoma 
such  as  these  disappear  on  pressure,  or  after  hot  applications  are 
succeeded  by  a  nearly  normal  color,  then  more  confidence  in  their 
ultimate  vitality  may  be  entertained;  in  this  respect  they  resemble 
the  strangulated  gut  of  a  hernia. 

Pfrforatiott  or  laceration  oj  viscera  demands  treatment,  depending 
on  the  viscus  and  the  site  and  the  extent  of  the  opening. 

Stomach  holes  or  wounds  can  be  closed  by  purse-string  or  infolding 
suture,  with  preliminary'  freshening  of  the  damaged  edges.  If  the 
perforation  is  liose  to  the  cardia  or  pylorus,  the  danger  of  subsequent 
stenosis  may  be  imminent  enough  to  warrant  immediate  posterior 
gasLro-enteroslomy.  but  ordinarily  suture  sulTiccs.  Perforations  may, 
involve  only  one  wall  of  the  stomach  or  both;  if  the  latter,  access  is 
obtained  by  enlarging  the  anterior  opening  sufficiently  to  bring  the  hole 
in  the  posterior  border  into  \iew,  and  it  can  then  be  suitably  dealt  with 
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after  being  delivered  through  the  anterior  opening.  The  mucous 
membrane  will  pout  and  extrude  mure  than  the  other  layers  and  will 
need  trimming  almost  always;  but  the  remaining  portions  should 
only  be  freshened  if  brxused  or  other\vise  devitalized  beyond  repair. 
The  suture  line  may  be  reinforced  by  omentum  when  practicable. 

Inksiinot  holts  may  be  of  all  degrees,  from  one  or  many  small  punc- 
tures to  irregular  rents  (Figs.  481,  482).  Circular  or  overlapping  silk 
or  linen  sutures  are  to  be  used  where  the  lumen  is  not  loo  seriously 
encroached  upon;  otherwise  anastomosis  by  Murphy  button,  end- 


FiK-  481. — a,  Czcmy-Lcmbcn  sulun:  uf 
a  puDi'turcd  intcntin:))  wountl;  b,  continu- 
ous suture  of  a  linear  intestinal  wound. 


Fill.  482. — Suture  of  a.  rajtiicd  intes- 
tinal iiround  !Mi  ihnt  ihc  lumen  U  not 
narron-cd:  a.  Di&niond-shapcd  outlining 
for  cxtetiion;  b,  ar«a  ewnci-lc*);  c,  Cxcmy 
Lembcrt  sulurn  introduced  and  rewlyfor 
tyinit  in  the  ]uni;  uis. 


to-cnd  or  lateral  suture  is  to  be  made.  Whenever  possible,  a  pad 
of  mesentery,  omentum,  or  fat  should  be  used  as  a  patch  over  the 
sutured  Wscus.  If  there  is  any  doubt  as  to  the  closure,  it  is  a  good 
plan  to  attach  the  involved  portion  of  gut  to  the  abdominal  wall  so 
that  an  external  fistula  may  form  if  union  fails  to  persist.  It  often 
happens  that  the  perforations  are  far  removed  from  each  other,  and 
this  occurs  especially  in  wounds  transmitted  from  side  to  side,  and 
before  backward.  With  this  in  view,  each  foot  of  intestine  must  he 
separately  investigated  before  the  surgeon  is  satisfied  that  all  holes  arc 
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located.  If  several  are  found  within  a  short  distance  of  each  other, 
and  if  the  lumen  is  likely  to  be  encroached  upon  by  the  necessary  multi- 
ple suturing,  it  is  safer  and  quicker  to  resort  to  iminedtate  anasto- 
mosis. The  same  applies  if  there  is  perforation  and  at  the  same  time 
wounding  of  a  leaf  of  the  adjacent  mesenierj'.  Anastomosis  is  the 
usual  resort  in  injury  to  a  main  mesenteric  vessel,  and  then  the  amount 
to  be  resected  may  reach  many  feet.  In  these  tj;astro-intestiaal 
perforations,  foreign  matter  should  be  removed  by  sponging;  and  irriga- 
tion; and  if  much  has  been  spilled,  it  is  safest  to  make  a  suprapubic  or 
supra-inguinal  drainage  opening  for  rubber  tubing  or  cigarette  drain- 
age. Large  quantities  of  food  may  <iricn 
be  found  in  the  pelvic  or  other  dependent 
portions,  and  at  times  some  of  the  menu 
may  prove  temporarily  confusing.  I 
recall  that  tomato  soup  escaping  from 
a  posterior  gastric  ojwning  once  m»lc 
me  seek  for  a  bleeding  pohtt  at  first; 
likewise  segments  of  recently  ingested 
sphagctti  simulated  bundles  of  round- 
worms. 

Liver  itnvlvement  leads  to  continuous 
but  slow  hemorrhage  usually,  although 
in  some  cases  spontaneous  arrcsi  of 
bleeding  may  occur,  especially  if  the 
wound  is  in  the  dome,  where  it  under- 
goes pressure  with  the  formation  of  a 
subdiaphnigmatic  clot.  This  organ  has 
a  tendency  to  split  or  crack  in  a  mure 
or  less  stellate  manner  and  much  bile 
usually  escapes.  In  cases  associated 
with  extensive  injury  and  bleeding, 
Mikulicz  packing  (Fig.  48^)  is  the  best  procedure,  together  with 
attempts  to  forcibly  crowd  the  organ  against  the  diaphragm.  Less 
severe  cases  may  be  deeply  and  widely  stitched  by  the  method  shown 
in  Fig.  484. 

In  a  friable  liver  such  suturing  may  fail  to  hold  unless  reinforced  as 
indicated.  Various  schemes  have  been  tried  and  several  clamps  have 
been  devised  to  control  portal  circulation  preparatory  tu  suture,  but 
these  as  yet  are  not  very  practical.  Contusions  over  the  liver  occa- 
sionally cause  soreness  and  pain  on  deep  breathing  and  pressure,  with 
a  fine  crepitus;  these  symptoms  are  sui^iosed  to  be  due  (o  irritation 


Fi;.  48j.~Mlkulirx  dnlnaj^c 

and  pockinx-  Inlo  thit  lent  of 
gauze  smallct  pirtcv  of  guuzc  arc 
fiUeO  until  the  entire  cavity  U 
filled;  lluE  b  EumcLinie&  called 
"the  haniik«rhie(  drain." 


mjURtSS  OF   THE  ABDOUE.V 


567 


of  the  surface  of  the  organ  resulting  in  so-called  perihepatitis.  Many 
of  these  cases  more  properly  fall  into  the  pleurisy  class,  subdiaphragm- 
atic in  Ij-pe  ordinarily.  They  respond  quickly  to  adhesi\'e  plaster 
strapping. 

Gall-bladder  invotvemetU  is  occasional.  I  recall  one  case  in  which 
it  had  been  displaced  from  position  and  dangled  by  its  neck,  leaving  a 
bleeding  surface  to  show  its  former  attachment,  and  there  was  also  a 
laceration  on  the  right  lobe  of  the  liver.  The  patient  was  a  youth  who 
had  struck  his  right  upper  abdomen  while  coasting.     I  operated  for 
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Fig.  484.— Laceratioii  of  Hver,  iJto«rinx  meihod  of  suture. 

suspected  ruptured  liver  based  on  loaitized  pain,  some  discoloration, 
marked  rigidity,  and  signs  of  intra-abdominal  bleeding  {pallor,  thirst, 
weak,  rapid  pulse,  and  falling  blood -pressure).  The  prolapsed  viscus 
was  stitched  into  place,  the  bleeding  ceased,  and  prompt  recovery 
followed. 

Kidney  damage  may  take  the  form  of  contusion,  laceration,  or  per- 
foration (Fig.  485).  Blood  in  the  urine  is  a  regular  symptom,  together 
with  pain,  tenderness,  and  rigidity  in  the  costovertebral  region  and  over 
the  abdominal  surface  of  the  organ.  Frequently  much  perirenal  bleed- 
ing occurs,  and  a  mass  can  be  made  out  on  palpation  and  occasionally 
the  bulging  may  be  visible.  Several  cases  have  been  recorded  in  which 
the  bleeding  has  at  drst  been  so  slight  or  slow  that  palpatory  evidences 
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of  it  were  lacking  until  distention  of  the  kidney  capsule  and  the  peri- 
renal space  made  il  suddenly  apparent.  A  case  of  this  sort  came  under 
my  care  where  a  girt  of  fourteen  sledded  against  an  iron  fence  so  that 
her  right  loin  and  abdomen  struck  forcibly  against  a  post.  She  ws 
stunned  and  immediately  vomited,  but  was  soon  well  enough  to  watc 
the  others  coasting  and  she  did  not  go  home  for  two  hours.  Then,  oal 
urinating,  blood  was  noted  by  her  mother  and  the  family  ph>>sician 
was  summoned.  He  found  no  evidence  of  injury  and  she  seemed  not 
to  have  suffered  any  damage  to  her  internal  organs.  Xext  day  she 
voided  blood  frequently,  but  otherwise  seemed  well.    On  the  third  day 
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Fig.  48j.— Nonna]  site  of  the  kidneys  in  rcUliMt  lo  the  nbs  and  vertelwK. 


she  complained  of  severe  abdominal  pains  and  an  area  of  ecch}'most5 
was  noted  above  the  iliac  crest  and  she  also  passed  blood  at  stool. 
That  night  she  came  to  Harlem  Hospital,  but  no  localizing  symptoms 
were  noted  by  the  house  surgeon  awl  her  condition  was  not  regarded 
as  urgent.  The  following  day  (the  fourth  after  the  accident)  I  sal 
her,  and  then  the  right  half  of  the  upper  al>domen  was  filled  by  a  hard 
mass,  but  she  was  little  disturbed  by  it  and  had  to  be  awakened  to 
IJcrmit  the  examination.  That  night  her  cxmdilion  had  grown  worse 
and  signs  of  intra-abdominal  hemorrhage  were  present.  Incision 
was  made  through  the  outer  side  of  the  rectus  musde,  suspecting  intcs- 


INJCRIES  or  THE  ABDOMEN 


569 


■^'-y 


'i-: 


=^'>:;, 


■<'/<:- 

:^\; 


tinal  as  welt  as  kidney  injury,  and  immediately  a  walled-ofT  retroperi- 
toneal massive  hemorrhage  was  encountered  and  an  extraperitoneal 
nephrectomy  was  done.  The  kidney  had  been  almost  bisected  in  its 
transverse  diameter  and  finally  the  clot  had  apparently  burst  through 
the  original  lines  of  cleavage,  thus  accounting  for  the  gradual  unset  and 
sudden  increase  of  s>*mptoms.    She  recovered. 

The  lumbar  approach  is  always  preferable,  and  even  when  the 
organ  is  extensively  damaged,  suturing  will  often  control  the  bleeding 
and  preserve  the  organ.  If  the  conditions  permit,  the  surgeon  should 
first  satisfy  himself  that  the  opposite  kidney  functionates  before 
attacking  the  damaged  organ.  In  stab  and  bullet  wounds  the  method 
of  approach  (lumbar  or  abdominal)  will 
depend  upon  asstx-iated  visceral  injur)'; 
the  organ  should  be  reached  through 
the  back  when  feasible,  otherwise  by 
the  extraperitoneal  abdominal  route 
(Fig.  4S6).  Furious  and  rapidly  fatal 
hemorrhage  occurs  from  perforations 
involving  the  region  of  the  kidney 
pelvis,  and  here  the  surgeon  usually 
operates,  with  a  tentative  diagnosis  of 
intra-abdominal  bleeding.  Ihrough  the 
outer  border  of  the  rectus  muscle. 

The  presence  of  hematuria  and  local- 
ized pain  alone  does  not  warrant  opera- 
tion, as  contusions  and  small  lacerations 
usually  spontaneously  recover.    I  have  never  known  a  case  of  this 
sort  to  develop  a  true  nephritis  subsequently. 

The  indications  j or  operation  are  progressive  signs  of  hemorrhage. 
and.  as  has  been  stated,  interference  may  be  demanded  at  once  or  be 
delayed  until  a  mass  appears  or  systemic  signs  of  bleeding  present. 
In  all  these  cases  the  use  of  urotropin  or  other  urinary  antiseptics  is 
ad\i&able. 

Spleen  injuries  ordinarily  bleed  very  promptly  and  excessively, 
especially  if  the  hilum  is  involved.  This  is  notably  true  if  the  organ 
has  previously  been  enlarged,  as  by  malaria,  anemia,  or  from  spleno- 
megaly of  any  variety.  Contusions  cannot  be  diagnosed  in  the 
absence  of  actual  inspection,  and  then  more  or  less  laceration  is  generally 
found.  Run-over  accidents  arc  very  common  causes  of  this  injur>', 
and  it  has  been  said  that  wheels  passing  from  right  to  left  over  the 
upper  al>domen  more  commonly  damage  the  liver,  the  spleen  being 


Fig.  4&6. — Oblique  lumbar  inciiuon 
for  approarh  to  the  kidney. 
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more  likely  to  suffer  when  the  wheels  pass  from  left  to  right.  Perfora- 
tions from  bullets  and  stabs  are  usually  sources  of  enough  damage  to 
call  for  si>lenectomy,  inasmuch  as  it  is  exceedingly  diffictUt  to  suture 
the  injurct]  organ;  occasionally  gau/c  packing  checks  the  bleeding. 
These  patients  sur\'ive  the  removal  of  the  organ  splendidly,  and 
apparently  no  permanent  ill  effects  follow,  as  other  hemogenelic 
organs  vicariously  carry  on  splenic  functions. 

Pttttcreas  tt^uries  are  generally  associated  with  those  of  the  stomach 
and  offer  no  special  diagnostic  or  treatment  differences.  A  leaking 
pancreas  is  a  foe  to  union  of  an  operative  wound,  and  fur  that  reason 
drainage  should  be  more  plentifully  provided  tlian  in  any  other  organ. 
It  has  been  stated  that  the  postoperative  wound  of'the  late  President 
McKinley  was  extensively  necrosed  from  pancreatic  secretion  despite 
ample  drainage. 

Bladder  contusions  arc  relatively  common  and  occasionally  lead 
to  c>*stitis  after  active  hematuria  ceases.  Laceration,  rupture,  and 
perforation  each  require  suprapubic  exposure,  and  If  the  wound  is  linear 
and  not  too  extensive,  it  is  to  be  closed  by  purse-string  or  tier  suture, 
drainage  being  made  of  the  suprapubic  space.  If  the  wound  is  ragged 
or  large,  a  nibbcr  tube  is  sewed  into  the  orllicc  and  brought  out 
through  the  abdominal  wound  to  proWde  drainage  after  the  manner  of 
a  suprapubic  cystotomy.  After  a  week  or  less  it  can  be  wholly  with- 
drawn or  a  smaller  tube  inserted.  This  organ  responds  well  after 
injury  and  it  is  probably  perforated  at  operations  mure  frequently 
than  any  other  hollow  vlscus. 

Generative  organs  arc  very  rarely  affected,  due  to  their  protected 
position.  1  recall  but  one  rase  in  which  the  uterus  was  damaged,  and 
that  was  in  advanced  pregnancy  due  to  a  fall  astride  a  chair.  Death 
followed  from  extensive  hemorrhage  associated  with  laceration  of 
the  perineum,  margins  of  vagina,  cervix,  and  uterine  wall. 


Injuries  of  the  Genitals 

mjURY  OF  THE  PENIS 

Contusions  and  wounds  may  occur  from  blows,  falls,  mi^l< 
bullets,  knives,  and  various  other  sources.    This  organ  is  often 
object  of  attack  in  the  insane  and  revengeful.    The  effects  var^' 
somewhat,  depending  upon  the  flaccid  or  erect  condition. 

Contusions  present  the  ordinary  signs  of  swelling,  pain,  much 
ccchymosis,  and,  usually,  urethral  bleeding.     Priapism  may  be  as 
dated.   Phimosis  or  paraphimosis  may  result  if  the  swelling  or  edema 
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is  excessive.  This  form  of  engorgement  otxnsionally  occurs  in  children 
or  others  when  the  part  is  constricted,  as  by  a  ring  or  other  encircling 
band.  Xcgroes  are  said  to  gain  revenge  by  a  process  of  constriction 
of  this  sort  which  they  term  "point  tying,*'  and  gangrene  may  be 
induced  thereby. 

Treatment.-  h)  the  minor  forms  this  is  by  hot  or  cold  lotions,  like 
salt  solution  or  lead  and  opium.  In  the  severer  forms,  where  contusion 
or  rupture  of  the  urethra  exists  or  is  suspected,  it  is  wiser  to  also 
introduce  a  soft-rubber  catheter  and  permit  it  tu  remain  as  long  as 
necessary. 

Phimosis  and  paraphimosis  is  relieved  by  linear  incision  or  circum- 
cision if  reduction  cannot  be  effected  by  the  method  shown  in  Fig.  487. 
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Fig.  487.^Rcductian  of  a  pjin  phimosis. 


Wounds,  esi^cially  of  the  dorsum,  bleed  freely  if  deep  or  if  the 
dorsal  vessels  are  involved.  If  the  corporje  are  involved,  much  gaping 
may  occur. 

1  recall  a  Harlem  Hospital  patient  in  which  the  organ  had  been 
amputated  completely  at  the  pubis  by  a  razor  in  the  hands  of  a  jealous 
mistress,  and  the  bleeding  then  almost  resulted  fatally.  Later  I 
sutured  the  urethral  orifice  to  the  margin  of  the  skin  and  subsequently 
the  patient  voided  normally.  To  restore  some  semblance  of  the 
former  reality.  1  proposed  to  transplant  the  appendix  to  the  urethral 
stimipand  thus  obtain  a  hollow  tube  to  which  I  might  subsequently 
graft  skin  and  fat.  The  patient  refused  this  because-  he  could  not  be 
assured  of  erectile  power  as  well. 

Where  the  urethra  has  been  involved,  efforts  at  first  should  be 
matle  to  inlro<luce  a  calhelL-r.  Failing  this,  perineal  or  suprapubic 
drainage  of  the  bladder  should  be  provided  until  conditions  permit 
repair  of  the  urethra  (Figs.  488,  489).    Urethroscopic  search  may  be 


found  valuable.     Extcostve  wounds  should  not  be  rcgartled  as  an 
indication  (or  amputation,  as  the  reparative  capacity  is  vtry  great. 

Fracture  occurs  occasionally  from  blows  or  twists  when  the  organ 
is  erect  (as  in  chordee),  and  the  sjinptonis  resemble  severe  contusions 
with  or  without  damage  to  the  urethra ,  with  also  the  presenre  of  a  more 
or  less  wcll-flefincd  sulcus  if  seen  before  or  after  the  swelling.  In  all 
instances  of  intni-urethral  damage  an  end-result  may  be  stricture  unless 
dilatation  is  maintained  by  the  frequent  passage  of  sounds.    Sexual 
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Fig.  4S8.— Rupinrc  0/  the  urethra  (incom-  Fig.    489. — RuplUR   of    urethra 

plete).  fthovring  nithrtcr  cxtenfliiig  into  bladder  (complcit),  allowing  &upnpubir  moA 
trom  mcmtus.     Urethral  wound  bring  closed.  |icnilc  talheter  introduced. 

incapacity  is  not  a  likely  sequence  as  the  vascularity  of  the  organ  is 
so  great  that  it  readily  recovers  from  even  very  considerable  d^recs  of 
trauma. 

SCROTUM    INJURY 

Contusions.-  These  may  follow  from  blows,  falls,  or  kicks.  Chil- 
dren and  others  frequently  sustain  injury  to  this  part  at  play  by 
landing  astride  fences  or  posts. 

Symptoms  arc  nauseous  or  acute  pain  and  swelling,  with  mucli' 
ecchymosis  that  often  extends  to  the  abdomen,  perineum,  and  Uiigbs. 
If  infection  occurs,  sloughing  and  signs  of  sepsis  super\'enc. 

Treatmmt. — This  need  be  given  to  the  severer  forms  only,  as  the 
milder  gra<les  spontaneously  subside,  although  the  ccchvTnosis  may  last 
weeks.  Lotions,  hot  or  cold,  like  lead  and  opium  or  saline  soluttuit,  are 
aj^licd  and  the  part  is  kept  elevated  by  a  suspensory,  or  a  T  or 
"triangular"  bandage,  or  by  broad  straps  across  the  upper  thighs. 


If  abscess,  sloughing,  or  infection  threatens,  incision  in  the  line  of  the 
ruga:  is  indicated,  and  then  drainage  is  instituted  \vith  rubber  or 
gutia-percha  tissue.  The  skin  of  the  scrotum  does  not  well  withstand 
antiseptics,  and  tJierefore  only  mild  applications  must  be  used  so 
that  no  irritating  dermatitis  may  arise. 

W'ouft^s  may  occur  from  stabs,  bullets,  missiles,  nails,  and  other 
more  or  less  pointed  objects.  Bleeding  may  be  quite  copious,  and  if 
the  rent  is  great  enough  the  scrotal  contents  may  extrude  or  share  in 
the  damage.  When  the  penetration  is  complete,  hematoma  of  the 
caWty  may  coexist. 

Treatment. — Suture  and  drainage  is  indicated  and  efforts  should  be 
made  to  coapt  in  a  transverse  rather  than  a  vertical  direction  so  that 
the  normal  rugeal  lines  may  be  followed.  If  this  is  possible,  the  scar- 
ring is  often  invisible  after  a  short  period.  Drainage  should  never  be 
omitted,  and  a  few  strands  of  catgut  or  a  folded  leaf  of  gutta-percha  is 
often  enough;  the  drain  can  ordinarily  be  removetl  at  Ihe  end  of 
twenty-four  or  forty-eight  hours  if  by  that  time  there  is  nothing  but 
serous  oozing. 

Associated  damage  is  discussed  later. 

TUNICA  VAGINALIS  AND   SPERMATIC   CORD   INJTJRY 

Contusions.— These  may  occur  from  any  of  the  forms  of  violence 
previously  mentioned,  resulting  in  a  collection  of  blood  outside  the 
tunica  vaginalis  (hematoma  of  scrotum^  or  inside  the  tunica  vaginalis 
(hematocele) ;  the  former  is  by  far  the  more  usual. 

iTym/itomj. —These  resemble  those  of  contusion  of  the  scrotal  wall 
plus  a  fluctuating,  boggy,  pear-shaped  swelling  beneath  the  testicle. 
not  involving  the  latter  in  the  extrdvaginal  forms.  The  amount  of 
blood  may  be  very  great. 

The  hanalocelc  varieties  generally  occur  where  a  hydrocele  has 
previously  existed,  and  most  of  them  follow  direct  injur>-  to  the 
testicle  when  a  hydrocele  is  being  tapped. 

The  so-called  pathologic  fwmaUtceie  is  not  due  to  injury,  but  is  a 
spontaneous  chronic  hemorrhagic  inflammation  of  the  tunica  vaginalis, 
generally  occurring  in  rheumatics,  arteriosclerotics,  and  old  men.  With 
this  variety  considerable  thickening  eventually  occurs,  and  an  initial 
diagnosis  is  often  made  of  tumor  of  the  testicle. 

Treatment. — In  the  average  hcmalumu,  indications  arc  met  by 
elevation  of  the  scrotum  and  cold  applications  or  ice-bags  for  the 
first  hours;  later,  elevation  and  some  pressure  generally  brings  about 
absorption  and  cure.    In  larger  effusions,  aspiration  or  perhaps  incision 
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may  be  required;  neither  procedure  should  be  undertaken  until  the 
acute  sjinptoms  subside,  or  the  more  usual  methods  o(  relief  fail. 
Hemorrhage  is  practically  always  controlable  by  clot  formation  or 
pressure,  without  resort  to  operative  search  for  bleeding  sites. 

Undue  zeal  In  treatment  will  often  work  barm,  as  most  of  the  cftses 
spontaneously  recover. 

Bemalocek  generally  requires  operation  to  remove  the  blood; 
some  cases  of  long  standing  require  removal  of  the  entire  sac. 

UTDROCELS 

This  is  a  collection  of  fluid  within  the  tunica  vaginalis.  It  may 
occur  as  an  acute  condition,  but  ordinarily  is  chronic. 

Acute  Forms. — Causes. — These  are  almost  always  sequential  to 
gonorrhea,  and  may  occur  as  an  early  or  late  complication  of  this 


F1|C-  490. — ^IVKiuIUiimiiulJoii  ol  a  hydiocde. 

dUease.  It  is  less  often  secondary  to  typhoid,  mumps,  and  other 
infectious  diseases.  Tuberculosis  and  s>'philis  are  other  sources. 
The  epididymis  or  testicle,  or  both,  are  usually  coincidently  involved. 

Injury  may  be  causative  where  the  violence  has  occasioned 
orchitis;  tt  is,  however,  the  rarest  of  all  causes. 

Symploms. — A  sudden  painful,  reddened,  fluctuating,  hot  swelling 
appears  that  is  translucent  to  reflected  light  (Fig.  490).  The  onset 
is  usually  febrile  and  there  may  be  chills,  nausea,  and  vomiting. 

TrMtmenl.  Elevation  of  the  scrotum,  hot  moist  dressings,  and  a 
cathartic  are  prescribed  at  first.  Later,  an  ice-bag  and  some  pressure 
may  be  used.  In  exces.sive  swelling,  with  much  pain  and  tension, 
aspiration  or  incision  and  drainage  are  best.  If  pus  forms  early, 
inci»on  and  drainage  are  imperative.    Most  cases  subside  quickly. 

Chronic  forms  are  by  far  the  commonest,  and  ordinarily  they  exist 
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for  years  before  (he  active  attention  of  the  patient  or  physician  is 
called  to  them. 

Sympioms.—  Usually  there  is  a  history  of  a  slightly  painful  enlarge- 
ment of  one-half  of  the  scrotum  that  finally  becomes  big  enough  to 
attract  attention  twcause  of  intonveniunce.  Thf  average  patient 
suspects  he  is  niplured.  This  enlargement,  on  examination,  may 
ot  may  not  fully  fluctuate;  and  if  it  does  not,  a  hernia  may  require 
difTerentiation.  The  spermatic  cord  will  be  found  free  and  it  can  be 
followed  up  to  the  enlarged  patent  external  ring.  The  swelling  will  be 
found  translucent  l/j  reflected  light. 

Tumors  of  the  testicle  may  be  hard  to  differentiate,  notabl)'  in  vcr>* 
old  hydroceles  with  thick  sacs  or  when  the  contained  fluid  is  viscid. 

Hydrocele  oj  the  cord  is  generally  found  in  infants  and  the  young, 
and  the  differentiation  from  hernia  is  then  often  more  dilHcult. 
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Fig.49t. — .Aspirating  a  hydrocclcid,  Site  of  external  punctun;  b.sac  in  relation  to  testicle. 

Hydrocele  bUoctUaris  is  relatively  rare,  and  the  fmdings  here  are 
practically  those  of  a  serie?  of  cysts.  . 

Abdominal  and  hour-glass  hydrocelts  are  rarer  forms,  and  these 
may  occur  at  any  age.  hut  are  common  in  infants  and  children.  Injury 
is  the  ascribed  cause  in  a  large  proportion  of  cases,  but  is  rarely  the 
true  source.  Gonorrhea  is  a  frequenl  factor.  TuberctUosis,  syphilis, 
typhoid,  and  other  infections  are  also  causative. 

TretUnicnt.—\r\  most  hydroceles,  palliative  measures,  such  as  oint- 
ments, iodin,  and  other  applications,  generally  avail  but  little,  although 
for  a  time  the  progress  may  appear  to  be  slow  or  even  show  recession. 

Operative  measures  consist  of  (i)  Aspiration:  .\  hollow  needle  is 
introduced  and  the  fluid  drained  (as  in  Fig,  491).  Recurrence  is  the 
rule  within  two  or  more  weeks. 

(a)  Aspiration  and  injection:  .After  the  fluid  has  drained  away,  from 
5  to  30  dro]>s  of  pure  carbolic  acid  is  injected  into  the  cavity  through 
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ihe  canuta  from  which  the  fluid  has  escaped.  This  is  Hone  slowly, 
and  then  the  canula  is  withdrawn  carelully  so  that  none  of  the 
carbolic  gets  Into  the  scrotal  wall.  Then  the  scrotum  b  massaged  for 
6\'e  minutes  and  the  patient  is  sent  to  bed,  an  ice-bag  is  applied,  and 
the  scrotum  elc\'ated.  Pain  is  present  for  several  hours  and  the 
fluid  reaccumulalcs,  but  subsides  in  a  few  weeks.  The  patient  is 
allowed  to  get  up  a  day  or  two  after  the  injection.  Tincture  of  iodin 
is  also  used  in  the  same  manner.  In  cases  of  recent  origin,  where 
the  sac  is  not  too  thick,  it  is  stated  that  from  70  to  80  per  cent,  of 
patients  are  cured  by  this  form  of  treatment. 

(3)  Utcisi&u  oj  the  sac:  The  sac  is  opened  and  turned  inside  out  and 
sutured  about  the  cord  and  testicle  {Jaboulay's  operation).  Or  a 
small  split  is  made  at  the  upper  jKirt  of  the  sac  and  tlie  testicle  squeezed 
through  this,  and  then  the  sac  is  allowed  to  remain  behind  the  testicle, 
no  sutures  being  required  ("Andrews*  "'bottle  operation").  Any  of  the 
foregoing  can  be  done  under  local  anesthesia. 

The  injection  methods  answer  well  for  children  and  early  cases. 


injURY  OF  THE  TESTICLE 

Contusions  occur  from  kicks,  falls,  blows,  and  other  direct  forms 
of  violence;  very  rarely  some  great  muscular  effort  or  straining  w 
responsible. 

5vm/>/oms.— Nauseous  pain  and  variable  degrees  of  shock  are 
the  initial  signs;  in  some  cases  vomiting  and  unconsciousness  have 
occurred.  Soon,  swelling  and  tenderness  appear  and  there  isextra^'a- 
salion  of  blood,  vbibic  on  the  scrotum  and  usually  palpable  within  the 
tunica  vaginalis  and  along  the  epidid>'mis.  In  other  words,  the 
combined  signs  and  symptoms  of  orchitis,  contusion  of  the  scrotum. 
and  hematocele  exist. 

rrcu/mf k/.— Elevation  and  hot  applications  at  first  are  u.scful; 
later  cold  and  a  suspensory  bandage  may  be  more  agret-ablc. 

If  abscess  forms  (this  is  rare)  incision  and  drainage  will  be  needed. 

Torsion  and  dislocation  are  ver\'  rare,  and  the  s>'mptom3  and 
treatment  are  similar  to  contusion  of  the  part- 
Wounds  may  occur  from  stabs,  bullets,  or  impaling  accidents. 
Bleeding  is  likely  to  be  severe,  and  hematoma  of  the  scrotum  or 
hematocele  may  occur. 

Treatment.— Qo\d  applications,  elevation,  and  pressure  are  used 
for  the  ordinary  cases,  with  suitable  suture  and  drainage.  If  the 
bleeding  is  excessive,  the  wound  of  entrance  will  need  exploring  so 
that  the  source  of  hemorrhage  may  be  located. 
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The  outcome  of  traumatic  orchitis  Is  generally  favorable,  and  the 
function  of  the  testicle  is  rarely  permanently  affected  unless  abscess 
iKcurs,  or  there  has  been  excessiv  e  formation  of  fibrous  tissue  with 
considerable  alteration  in  aze  and  consistency. 

INJtJHY  OF   THE   SEMIRAL   VESICLES  AND    PROSTATE 

These  arc  su  protected  tlial  they  arc  never  injured  except  there  has 
been  associate<i  damage,  like  fracture  of  the  pelns  or  severe  lacera- 
tions. Infection  of  the  gen i to-urinary  tract  is  the  usual  source  of 
trouble. 

INJtHlY   OF   THE  VAGIBA 

Contusions  from  kicks,  falls,  or  missiles  result  in  swelling  and 
ecchymosis  of  the  labia:,  and  the  ensuing  discoloration  may  extend  to 
the  perineum,  abdomen,  and  thighs.  Definite  hematoma  formation 
is  common.  Dysuria  from  swelling  may  be  bothersome.  Rectal  and 
urethral  bleeding  may  be  associated.  Children  are  likely  to  show 
excessive  edema,  and  excoriation  from  urine  may  produce  troublesome 
eczematous  conditions.  Muitipane  apparently  withstand  this  sort 
of  violence  better  than  others. 

Treatment. — Cultl  applications  or  soothing  lotions  answer  for  the 
ordinary  cases.  Hematomas  may  need  incision  if  external  treatment  is 
inelTective  after  a  reasonable  time.  The  ecchymosis  may  persist  for 
weeks. 

Wounds  may  occur  from  stabs,  impalement,  or  pointed  tools  or 
missiles.  The  hymen,  torn  at  interamrse  or  by  other  violence, 
occasionally  bleeds  excessively;  otherwise  the  injury  is  unimportant. 

The  perineum  or  vaginal  walls  may  share  in  iht  learins.  and  I  have 
seen  cases  where  the  wound  even  extended  therefrom  beyond  the 
margins  of  the  cer\'^ix.  due  to  a  fall  astride  an  object.  Bleeding  may 
be  quite  market!  and  there  is  generally  considerable  swelling  and 
discomfort,  with  marked  systemic  shock. 

Treatment. — Suture  and  drainage  will  be  needed  if  the  bleeding  is 
great;  usually  control  by  packing  will  take  the  place  of  immediate 
suture.  Hj-men  tears  require  ligation  of  the  spurting  vessel  that 
usually  comes  readily  into  view.  Injuries  to  these  parts  very  rarely 
result  in  Lasting  pelvic  disturbance. 
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CHAPTER    XV 

INJURIES  OF  THE  KERVES.  BLOOD-VESSELS,  AND 
LYMPH-VESSELS 

INJURIES    OF   THE    NERVES 

Individual  nerve-fibirrs  or  tninkii  may  be  dumaged  by  a.  variety 
of  direct  and  indirect  forms  of  violence,  usually  as  accompaniments 
of  other  injuries. 

NEURinS    ARD    PERIITSURinS 

Inflammation  of  the  ncrve-fibcr  (neuritis),  or  of  the  nerve- 
sheath  (perineuritis)  may  arise  from  direct  injury  to  the  nerve,  as  from 
wounds,  blows,  falls,  and  compression;  or  from  indirect  injury  due  to 
stretching  or  traction. 

A  "traumatic  neuritis"  is  always  a  "localized"  or  "simple"'  neuritis, 
and  is  limited  to  one  set  of  nerve-fibers  or  a  plexus,  and  is  never  a 
"multiple"  neuritis  or  "polyneuritis"  which  is  always  toxic  in  origin 
(as  from  alcohol,  lead,  rheumatism,  fevers,  infections,  etc.)- 

Ner\c  inflammation  from  injury  is  very  exceptionally  of  the 
ascending  variety,  and  extension  to  the  spinal  cord  practically  never 
occurs  from  a  ilistant  focus;  thus  myelitis  from  such  an  origin  is  a 
clinical  rarity. 

Symptoms.  The  nature,  origin,  and  site  of  the  lesion  determines 
the  majiifeslations,  but  in  all  cases — 

(i)  Pain  is  the  chief  sign,  and  this  is  limited  to  the  course  and 
dbtribution  of  the  nerve,  and  in  character  may  be  shar|3,  st^Jiging, 
burning,  boring,  shooting,  or  numbing. 

(i)  Taidemcss  along  the  course  of  the  nerve  is  also  present. 

(3)  SvftUing.  redness,  and  iocal  heat  may  also  occur. 

(4)  Pain  on  motion  exists. 

(5)  Ditniuished  or  increased  sensation  appears. 

(6)  Parrsllicitc  signs  may  occur,  like  tingling,  "pins  and  needles." 
and  crawling  sensations. 

Inasmuch  as  mixed  nerves  are  generally  involved  in  accidents, 
motor  manifestations  are  also  present,  such  as — 
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(7)  Weakness  or  paralysis  of  rmiscles  innervated  by  the  involved 
nerve. 

(8)  Twitching  or  spasms  may  also  occur. 

(9)  Trophic  manifestations  are  always  present  in  continued  or 
marked  cuses,  and  then 

(10)  Atrophy  is  the  chief  feature,  and  still  later  ceiitraciures  may 
occur.  In  advanced  cases  trophic  changes  are  seen  also  in  the  rtaOs, 
skin,  and  hair,  so  that  their  texture  is  markedly  altered  and  the  part 
looks  glossy  or  thickened  and  roughened  and  the  surface  lempcralure 
is  changed. 

(11)  Viceration  and  gangrene  appear  in  some  cases  and  trophic 
ulcers  form. 

(12)  The  reaction  oj  degeneration  is  present  in  cases  showing  many 
objective  evidences. 

C13)  Changes  in  the  rejfexes  occur  in  marked  cases  (Fig,  492). 


J 


a  i 

V^  4ga. — Plantar  reflex:  0,  Nonnal;  6,  finbinski. 


Manifestly  all  grades  are  encountered,  from  the  transient  "pins 
and  needles"  sensation  of  an  ulnar  neuritis  from  striking  the  "funny 
bone,"  to  the  total  wasting  of  an  upper  extremity  from  avulsion  of  the 
brachial  plexus. 

The  commonest  clinical  forms  affect  the  upper  extremity  involving 
the  brachial  plcius  or  some  of  its  branches,  notably  the  musculospiral, 
median,  or  ulnar  nerves. 

In  the  lower  extremity  the  sciatic,  popliteal,  and  tibial  nerves  are 
most  commonly  affected. 

Direct  damage  from  wounds  causes  the  most  typical  cases,  together 
with  those  arising  from  compresstcm  by  bone  (as  in  dislocations  and 
fractures),  foreign  bodiesj  or  external  pressure  (occupational;  "crutch 
paralysis";  or  tight  bandaging). 
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In  every  instance  U  Is  important  to  recognize  that  trauma  profluces 
localised  or  regional  involvement  and  that  the  multiple  and  generalized 
forms  are  due  to  constitutional  causes.  Occasionally  sepsis  may  be 
an  inducing  cause  of  a  multiple  neuritis,  but  this  is  clinically  ven*  rare. 

The  rate  of  progress  from  the  onset  of  pain  to  the  development  of 
atrophy  is  variable,  but  is  reasonably  prompt,  as  IraumaLic  cases  are 
of  the  acute  type,  and  within  a  fortnight  there  is  ordinarily  some 
obvious  difTerence  in  size  and  texture  in  the  involved  part,  especially  if 
immobiliztition  has  been  employed. 

Treatment. — This  practically  resolves  itself  into  removing  the 
source  of  trouble.  Divide<i  nerves  are  sutured  if  possible;  pressure  is 
removed  where  that  clement  is  at  fault. 

Fain  is  relieved  by  external  api»licalions  of  heat  or  cold  or  the  use 
of  anod>'ncs.  Placing  the  part  at  rest  by  a  splint  or  suitable  dressing 
and  elevation  are  essentials  of  treatment. 

The  more  resistant  cases  are  subjected  to  counteritriUiiion  by  iodin 
or  other  drugs  of  tliat  class;  electricity,  vibration,  blistering,  or  the 
actual  cauter>'  may  lie  tried.  In  still  more  resistant  cases,  forcible 
stretching,  especially  in  sciatica,  is  very  efficient.  The  injection  of  the 
nerve-shcalh  by  sterile  water  or  alcohol  is  also  occasionally  needed. 
Sedatives  by  mouth  should  be  used  cautiously  so  that  no  habit  U 
induced. 

Atrophy  is  overcome  by  massage  and  forced  use,  and  these  measures 
persisted  in  will  prevent  or  overcome  contractures  or  deformities, 

Constitutional  diseases,  notably  rheumatism,  gout,  and  syi>hilis,  if 
coexistent,  must  be  suitably  trcated- 

In  [jersistent  cases,  and  where  prompt  response  does  not  follow  the 
use  of  ordinary  measures,  resort  should  be  to  mercury  and  the  iodids, 
even  in  the  presence  of  a  negative  luetic  history. 


NEUHrnS    op    UfDIVIDUAl    Nbrvbs 

Damage  to  a  single  nerve  or  jilexus  may  arise  from  (a)  Contusion, 
{b)  strrtching,  (<:)  Imeration. 

(a)  Contusion  of  Nerves.— This  may  occur  from  blows  or  falls  and 
thus  produce  the  effects  at  once;  or  theon.set  may  be  deferred  and  fallow 
slowly  increasing  or  persistent  compression,  such  as  maybe  induced  bj 
callus,  organize<l  e.\udate,  scars,  or  apparatus  like  bandages,  splints, 
or  crutches. 

Symptoms.  Mild  cases  manifest  pain,  tingUng,  and  numbness 
with   more  or  less  paresthesia,  nith  perhaps  local  heat  and  the 
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accompanying  signs  of  contusion.    Tenderness  on  pressure  along  the 
nervL-  patliway  usually  cncxisls. 

Moilcrak  cases  nuinifist  Ihe  above  with  more  or  less  wcll-marketl 
muscular  paralysis,  the  motor  signs  generally  being  more  marked  and 
persistent  tiian  the  sensor>'.  After  the  paralysis  has  persisted  a  wwk 
or  more,  atrophy  usually  appears  and  the  shrinkage  progressively 
becomes  more  apparLiU  the  longer  the  comiition  jserslsls.  and  in  lime 
the  atrophy  may  appear  also  in  the  involved  or  adjacent  joints  and 
bones.  Trophic  manifestations  are  usually  absent  unless  the  lesion 
hai  lasted  a  long  lime. 

Severe  cases  arc  exaggerations  of  the  precc<iing  and  the  reaction  of 
degeneration  is  often  present,  and  in  effect  the  sjTnptoms  are  those  of 
laceration. 

Tretitmetil. — Contusion  forms  are  treated  by  rest  (with  or  without 
wen-]>a<Idcd  splintage)  and  anodyne  lolions.  such  as  hot  or  cold  lead 
and  opium,  alcohol  and  water,  salt  solution,  or  aluminum  acetate 
(4  per  cent.).  After  the  pain  and  local  tenderness  subside,  massage 
and  electricity  effectively  ]>romote  the  return  of  function. 

Compression  forms  demand  removal  of  the  originating  cause  such 
as  callus.  sp!cula\  bandages,  splinls,  apparatus,  crutches,  etc. 

fn  this  connection  it  is  pertinent  to  dgui'n  say  that  no  encircling  or 
constricting  dressing  or  upparnties  should  ever  be  applied  lo  an  acutely 
injlamcd  or  swollen  area,  notably  the  Jorcarm  and  leg. 

Early  recognition  is  the  main  element  of  successful  treatment,  H 
callus  is  at  fault,  operation  should  be  undertaken;  practically  this  is 
demanded  only  in  musculospiral  involvement  following  fractured 
humerus.  Verj'  exceptionally  nerves  may  be  jjinched  in  scars  of  the 
soft  parts,  as  in  amputation  slumijs  or  deep  adherent  scars,  and  here 
also  operative  release  is  required. 

The  Oiitconw  is  usually  excellent  and  perfect  restoration  of  function 
is  the  rule.  Compression  from  callus  oiTcrs  the  poorest  prospect,  but 
even  after  many  months  a  hiippy  result  has  often  followed  surgical 
measures. 

(b)  Stretching  of  Nerves.-  This  form  is  limited  practically  to  the 
region  of  the  shuuldvr  (Lrachial  plexus),  neck  [cervical  plexus),  and  hip 
(sacral  plexus),  and  the  manifestations  arc  generally  a-ssoriales  of  dis- 
locations or  fractures.  The  main  damage  is  to  the  sheath  of  the  ner\-e 
and  to  the  peripheral  rather  than  to  the  central  fibers.  The  lesions 
produced,  according  to  VVuolsey  (Keen's  Surgery,  Vol.  II),  are;  (i) 
Loosening  of  the  sheath;  (2)  narrowing  of  the  sheath  and  constriction 
of  the  contained  fibers;  (3)  partial  tearing  of  the  blood-vessels  of  the 
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shcalh,  causing  ccchymnsis;  (4)  tearing  of  more  or  less  of  the  nerve- 
£t>er$,  resulting  in  degeneration. 

Symptoms.— yiilii  and  moderately  severe  cases  arc  simitar  lo 
contusions;  severe  cases  resemble  lacerations. 

In  the  case  of  a  stretched  sciatic,  the  opposite  nerve  may  also 
be  affected  at  the  same  time,  hut  ordinarily  not  to  the  same  extent.  It 
is  to  be  recalled  that  nerve  stretching  is  a  method  of  treatment  in 
sciatic  neuritis,  and  thus  neuritis  of  this  plexus  rarely  if  ever  follows 
indirect  violence. 

Treatment.-  -Rest  is  the  main  element,  the  part  being  so  placed  that 
tension  is  relieved.  Externa!  applications  (as  in  contused  ncr\*cs) 
may  also  be  helpful.  Later,  massage,  electricity,  and  increasing  use 
are  advisable. 

The  i»tk<nne  is  generally  excellent  unless  avulsion  Has  occurred, 
and  then  the  prognosis  is  lliat  of  lacerated  nerves. 

{c)  laceration  of  Nerves.  This  follows  wounds  and  penetrations 
from  without,  but  may  also  be  rarely  due  to  fractured  ends  of  bone. 
The  most  typical  cases  are  accompaniments  of  deep  lacerated  wounds. 

Miid  grades,  in  which  only  the  sheath  of  the  nerve  or  some  of  the 
fibers  are  cut,  give  symptoms  similar  lo  contused  or  stretched  ner\Ts. 
The  scnsor>'  signs  arc  generally  least  marked  because  adjacent  sensory- 
fibers  form  so  close  an  anastomosis.  In  cases  seen  after  the  wound 
has  been  partially  or  wholly  closed,  and  where  it  is  small,  or  if  swelling 
or  inflammation  aru  present,  the  onset  of  ncr\'e  disturbance  may  not 
be  noted  until  the  local  signs  become  marked  enough  to  produce 
atrophy  or  paralysis. 

Moderate  grades  show  aggravated  signs  of  the  preceding,  with  minor 
trophic  changes:  existing  hyperesthesia  is  proof  positive  of  at  least 
partial  severance. 

Sarre  grades  indicate  total  severance  of  the  involved  nerve,  usuaUy 
with  more  or  les.s  retraction  of  its  ends.  The  onset  of  symptoms  is 
usually  immediate  and  paraiysis  is  complete  as  the  muscles  are  no 
longer  innervated.  Sensory  cliartges  arc  coincident  and  the  patient 
usually  is  aware  of  the  existing  anesthesia,  and  this  is  associated  with 
loss  of  sense  of  touch  and  heal  and  cold  in  corresponding  areas. 

Atrophy  is  prompt  and  contractures  and  otlier  dejomiilies  rapidly 
occur  unless  the  part  is  suitably  splinted  or  provided  with  apparatus 
to  prevent  the  action  uf  unantagonizt'd  muscles. 

Trophk  changes  show  early,  and  the  part  is  at  first  red  and  swollen, 
and  later  dry.  glazed,  and  cyanotic,  and  finally  ulceration  may  occur 
from  pressure  or  malnutrition. 
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Electric  irritabUUy  diminishes,  so  that  in  from  two  to  seven  days 
muscular  contraction  to  Jaradk  irritation  disappears.  Respunsc  tu 
galvanic  irritation  becomes  slight  within  the  tirst  few  weeks  and  is 
usually  lost  after  six  weeks. 

This  loss  of  response  to  electric  excitation  constitute.^;  the  rtaction 
of  degeneration,  and  this  is  made  up  of  a  qiMntitalivc  and  a  quaUtalive 
form  of  response.  Normally  the  conlriicliori  obUiiiied  by  closure  of 
the  negative  pole  is  greater  than  that  obtained  by  closure  of  the  positive 
pole;  this  is  expressed  by  ACC<XCC.  In  the  jjresence  of  degeneration 
this  formula  becomes  ACC-KCC,  or  ACC-KCC.  This  test  is 
extremely  valuable  and  reliable  if  properly  and  carefully  made  by  a 
^trained  observer;  otherwise  it  is  the  reverse.  To  be  of  proved  value 
the  other  clinical  evidences  of  wholly  deficient  innervation  must  also 
exist  (i.  e.,  paralysis,  atrophy,  anesthesia,  and  trophic  signs). 
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Fi((.  41)3. — Treatment  of  u  ?5C*'er«l  iicrvc  by  cnrlvsioK  ■'  '"  famia  obtained  Intm 
an  adjuxTiL  or  distant  souicc  (us  the  fsscm  Ulu) :  a,  FastiaL  cnwlopc  prepared;  b.  nene 
I'Cnrloud  In  (lAcia. 


After  the  nerve  has  united,  it  may  be  many  months  (one  to  twelve) 
before  electric  excitation  returns  to  normal,  even  in  the  presence  of 
restored  muscular,  sensor>-,  and  trophic  functions;  for  this  reason  the 
lest  is  uf  greater  diagnostic  than  prognostic  value.  Ordinarily  farudic 
precedes  galvanic  return. 

Treatment. — Mild  grades  are  treated  like  contused  nerves.  When 
the  fibers  arc  actually  separated  (moderate  and  severe  grades)  they  are 
best  treated  by  imniciiialc  suture  (neurorrhaphy),  the  cfTort  being  to 
coapt  the  shreds  by  silk  or  gut  sutures  so  that  no  tension  occurs  after 
union.  With  this  in  view,  various  operations  have  been  devised  to 
lengthen  .the  fibers  by  so  stretching  or  so  splitting  them  that  the 
anastomosis  becomes  quite  perfect.  The  line  of  junction  should  then 
be  encased  in  a  blood-vessel  or  a  pad  of  fat  or  fascia  taken  from  an 
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atrc^hy,  the  motor  return  often  being  long  delayed,  and  it  may  not 
fully  return   for  years  in   advanced   cases.     Sensory  and   tropl 
improvement  may  be  noted  within  a  few  hours,  but  motion  docs^ 
not  generally  show  any  return  short  of  two  weeks. 

Horsley  advised  waiting  eighteen  months  before  resorting  to 
ondary  suture  after  an  initial  suture  with  primar>'union,when  inipro> 
mcnt  becomes  stationary  or  retrogression  sets  in  (Keen's  Surgery)* 
If  improvement,  however,  continues,  hope  must  not  be  abandoned, 
recoverj-  may  require  more  than  two  or  three  years. 


InjmtT  OP  Special  Kerves 

The  injuries  affecting  most  of  the  craniai  nerves  are  include 
ordinarily  in  the  symptoms  of  intracranial  injurj-,  notably  fractured' 
base  of  the  skull. 

However,  some  of  these  nerves  arc  occasionally  damaged  !)y  extra- 
cranial trauma,  notably  the  6fth,  seventh,  eighth,  ninth,  tenth,  and 
eleventh. 

Fifth  Cranial  Nerve  (Trigeminus). — As  will  be  recalled,  this  mixed 
nerve  has  sL\  branches  distribute*!  to  the  region  of  the  eyebrow,  cheek, 
and  lips,  and  damage  is  usually  to  one  of  the  branches,  generally  from 
a  localized  blow  or  wound,  and  less  often  from  fracture  of  the  jaw. 
The  supra-orhital  branch  is  oftenest  involved,  as  in  wounds  of  the  eye- 
brow (Fig.  498). 

The  symptoms  common  lo  all  branches  are  fiain  or  anesthesia,  or' 
both,  corresijonding- to  the  distribution  of  the  branch  affected. 

Trentmenl.— This  is  for  the  associated  injury. 

Prognosis  is  usually  good,  as  the  part  rapidly  becomes  re-innervalcd, 
as  will  be  recalled  on  mention  of  the  difficulty  in  preventing  resump- 
tion of  function  when  the  nerve  is  dch'berately  damaged  in  an  attempt 
to  cure  neuralgia  from  this  source. 

Tic  douloureux  is  never  traumatic  in  origin  except  in  so  far  as  dental ' 
caries  or  tumor  formation  may  in  turn  be  traced  to  an  injury. 

Seventh  Cranial  or  Facial  Nerve.— As  already  staled,  this  nerve  is 
more  commonly  injured  tlian  all  others  in  intracranial  injuries,  notabl} 
fractured  base  of  the  skull.  Extracranial  causes  arc  blows  in  the'' 
region  of  the  car  or  parotid,  wounds,  and  fracture  of  the  jaw  or  malar 
bone.  Operations  about  the  angle  of  the  jaw,  neck,  and  mastoid 
regions  are  also  frequent  sources  of  oripn.  Peripheral  involvement 
is  known  as  "Bell's  palsy.'"  The  commonest  e.\tracranial  sources' 
of  origin  arc  exposure  to  drafts  and  changes  in  temperature,  and  from 
infections,  rheumatic  or  otherwise. 
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The  l>'pcs  depend  on  the  location  of  the  lesion^  as  Uie  nerve  may  be 
affected  within  or  without  the  brain.  Thus  it  may  have  a  central  or 
supranuclear  involvement  from  a  lesion  of  the  cortical  6bers  en  route 
to  the  nucleus;  this  is  an  associate  of  apoplexy  (hemiplegia),  as  a 
ruk,  and  is  not  traumatic.  Figure  499  indicates  the  possible  sites 
of  external  involvement 


•  Trifml 


^Tfr<3^ 


/ 


Trfm^ . 


TriftmB- 


TTw. 


.  'A"C^r# 


Fig.  4g8.— Supcrficiul  scnsoiy  ncrvc-suppIy  of  (kcc  and  scalp:  a.  Front  of  face;  b,  tide  of  face 

and  scalp;  t,  back  of  scalp. 


Nuclear  invohement  is  also  non-traumatic,  and  is  the  outcome  of 
cerebral  hemorrhage,  embolism,  softening,  and  some  infections  (like 
poliomyelitis  and  diphtheria). 

A  special  form  of  this  type  of  involvement  is  known  as  crossed 
paralysis,  in  which  the  face  is  involved  on  the  side  of  the  lesion,  and  the 
arm  and  leg  on  the  opposite  side.  Here  the  lower  part  of  the  pons 
is  involved,  as  in  certain  types  of  fractured  skuU  and  intracerebral 
hemorrhage. 

At  the  exit  from  the  pons  involvement  may  occur  from  a  variety  of 
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>.  notably  tumors  and  syphilis,  bul  lesions  here 
olber  cranial  nen'es  coinddenlly  (Dana), 
k  cavsr  Ihrough  list  bony  cunal  faqueducl  of  Fallopius) 
■■y  and  nften  docs  occur  from  damage  to  the  petrous 
iU^I^Mnpontl  bonu  in  fractured  skull;  otitis  media  is  a  ver>' 
factor  in  this  zone. 
■tmirpHgJrom  the  si yhmusloid foramen  it  may  be  affected 
wounds,  and  occasionally  by  fractures  or  dislocations 
■r  souKes  of  pressure. 
>fts  jBHi  ihat  Uic  central  types  are  often  non-traumatic,  and 
types  are  traumatic  or  due  to  cold  or  infection. 
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1^  ^gt. — Fjutal  nerve  and  its  distribution. 

X%cM  Jcpcnd  on  the  site  and  extent  of  the  lesion,  bul 

*««^  -Niws  *"•  ***>  promptly  show  a  fialtened.  wrinkleless  check, 

...   ,.    iV  ^HUkl  s*!^  by  the  unopj)osed  facial  mu.scles.    The  eye 

^ _  ,aX  (tars  may  flow  freely  and  a  conjunctivitis  often 

*tm  taMllMKl  cannot  be  wrinkled,  or  the  affected  cheek 

.h\  iM  tlht  loMgW  pn}lrudcd   in  a  straight  line.    HfTorts  at 

AlfcfeUftig.  i*  jrimocing  pull  the  face  toward  ihc  good  st<ie. 

.'  bininch  alone  is  affected,  the  forehead  and  eye 

;hc  (ovkofacial  portion,  the  lips,  checks,  and 


v-^w  •.««•»  iW  vifttth  (auditory)  nerve  may  show  associated 
AiMliwtcvl  by  tinnitus  aurium  and  vertigo;  but  this 
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nerve  is  ibt  only  one  coinddfntly  affected  in  peripheral  facial 
involvement  (Bailey).  Tasle  is  occasionally  affected  on  the  anterior 
two-lhirds  of  the  tongue  on  the  paralyzed  side,  but  this  symptom  is 
usually  unknown  to  the  patient  and  only  exists  in  deep-sealed  lesions 
within  the  Fallopiiin  canal  where  the  chorda  tympani  joins  the  facial. 
Paralysis  of  the  stapedius  aiusing  tension  of  the  drum  membrane  may 
also  be  associated,  and  this  produces  h>-peracuity  of  hearing. 

Sensation  is  intact  on  the  face,  but  may  be  sumewhat  altered  behind 
the  car.  In  paralysis  of  lonj;  duration  stiffness  of  the  side  of  the  face 
may  occur,  and  later  atrophy  and  contracture  may  appear.  fJeclrk 
excitahiiify  is  altered  and  cases  of  even  moderate  severity  may  show  a 
partial  reaction  of  degeneration.  In  such  cases  galvanic  contraction 
becomes  normal  within  two  months,  and  soon  after  thai  faradic  con- 
tractility returns,  and  recovery  is  generally  complete  in  a  fairly  well- 
developed  case  in  three  months.  In  severer  cases  the  reaction  of 
degeneration  may  persist  for  a  j'ear  and  yet  recovery  may  occur. 
Remak,  quoted  by  Starr,  refers  to  a  case  uf  recoverj'  after  three  years 
of  paralysis. 

Prognoiis.—  Thxs  depends  on  the  site  and  extent  of  the  lesion. 
Complete  sevcrcncc,  as  from  an  accidental  or  operative  wound,  will 
not  be  followed  by  recovery  unless  nerve  anastomosis  is  performed. 
Involvement  due  to  a  fractured  base  of  the  skull  is  generally  recovered 
from.  Cases  of  partial  involvement  quite  uniformly  get  well.  The 
outcome  and  initial  severity  are  both  determined  with  greatest 
accuracy  by  the  electric  responses. 

Treatment. — This  is  usually  directed  to  the  associated  injuries;  but 
after  rccover\'  from  these,  resort  may  be  had  to  massage,  electricity, 
and  str>-chnin.  Nerx^e  anastomosis  with  the  hypoglossal  or  spinal 
accessory  is  reser\'ed  for  cases  of  facial  severance  or  where  other  forms 
of  treatment  have  proved  ineffective.  Cases  have  been  cured  by 
anastomosis  after  lasting  t^venty-nine  and  one-half  years  fElsberg). 

Eighth  Cranial  Nerve  (Auditory).— This  is  rarely  involved  alone, 
but  it  is  often  affected  in  conjunction  with  the  facial  nerve. 

There  arc  two  divisions  of  this  ner\'e.  the  cochlear  part  having  to  do 
with  hearing,  and  the  vestibular  part  having  to  do  with  the  maintenance 
of  equilibrium. 

Causes. — Intracerebral  injury,  like  fractured  base  of  the  .^ull  or 
basal  hemorrhage,  is  practically  the  only  traumatic  source.  Congenital 
and  acquired  causes  of  deafness  are,  of  course,  numerous,  and  these 
must  be  excluded,  especially  in  those  instances  in  which  the  facial 
nerve  is  not  coincidently  involved. 
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Middle-ear  disease  and  other  infections  are  the  usual  factors  in 
deafness. 

Symptoms. — Deafness,  tinnitus,  and  vertigo  are  usually  associated 
and  are  of  all  degrees.  Normally,  tuiung-fork  vibrations  arc  heard 
longer  and  better  through  the  air  (air  conduction)  than  through 
contact  with  bone  (bone  conduction).  In  middlen-ar  disease  as&ociated 
with  deafness  the  vibrations  are  heard  through  bone,  but  not  when 
in  contact  with  the  ear.  In  auditory  ner\-e  deafness  the  reverse 
pertains,  so  that  sounds  are  best  heard  when  close  to  the  ear,  and  here 
higher-pitched  notes  are  less  well  heard  than  low  notes.  an(]  hearing  is 
not  increased  in  noisy  places  as  it  is  in  middle-car  disease,  nor  does 
inflation  of  the  eustachian  tube  cause  impiovemenL 


Fig.  joa — Nerve  supply  of  the  tongue. 

Prognosis. — If  the  laceration  of  the  drum  has  healed  kindly,  the 
outlook  is  better  than  if  otitis  has  followed  or  preceded. 

The  grade  of  involvement  may  sometimes  be  determined  with  fair 
accuracy  by  electric  tests  applied  to  the  coincidcntly  affected  facial 
nerve. 

Fracturcof  the  bascof  the  sltull.  with  deafness  that  docs  not  improve 
as  fast  as  a  coincident  facial  palsy,  is  Ukely  to  result  in  permanent 
impairment  of  hearing  to  some  degree. 

Generally  speaking,  the  outlook  is  not  as  good  as  it  is  for  facial 
involvement.  Most  cases  show  improvement  within  the  first  few 
weeks,  and  cases  lasting  beyond  mjc  months  rarely  completely  regain 
hearing. 

Ninth  (Glossopharyngeal)  and  Tenth  (Pneumogastric')  Cranial 
Nerves.— These  are  rarely  involved,  but  if  so.  they  are  generally 
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affected  together,  ordinarily  in  fractured  base  of  the  skull  or  in  wounds 
in  the  upper  part  of  the  neck.  In  operations  for  i:er\'ical  adenitis, 
goiter,  and  other  neck  lesions  they  arc  also  occasionally  damaged  (Fig. 
500). 

Symptoms. — The  chief  of  these  are  anesthesia  of  the  throat,  palatal 
paralysis,  disturbances  of  taste  and  salivary  function,  and  irre^uliLrities 
of  pulse  and  respiration. 

There  \s,  no  case  on  record  of  isolated  injury  to  the  ninth  ner\-e 
alone  (Starr). 

Di\ision  of  one  pneuniogastric  may  cause  little  or  no  permanent 
effects  on  the  heart  or  respiration. 

Treatment  and  Profinasis. — These  are  related  to  the  associated 
injuries. 

Eleventh  Cranial  Nerve  (Spinal  Accessory).  This  has  two  nuclei, 
and  the  trunk  formed  by  their  union  divides  shortly  after  its  eadt 
from  the  skull  into  twu  brunches,  the  external  supplying  tlie  slernomas- 
toid  and  trapezius;  the  other  enters  llie  trunk  of  the  pneumogastric. 

Causes. — Fractured  base  of  the  skull  and  intracranial  injuries 
(rare);  fracture -dislocation  of  the  cervical  spine;  wounds  of  the 
neck;  and  sometimes  shoulder  injuries,  like  dislocation  or  fracture. 
Operations  about  the  neck  arc  also  common  sources  of  origin. 

Symptoms. — If  the  lesion  involves  the  ner\-e  prior  Lo  the  bifurcation, 
there  will  be  paralysis  of  the  stemomastoid  and  trapezius,  and  also 
signs  related  to  the  pneuntogaslric.  such  as  larj-ngeal  paralysis  and 
anesthesia,  palatal  paralysis,  and  difficulty  in  swallowing,  with 
alterations  in  pulse  and  respiration. 

Most  of  the  cases  involve  the  external  branch  of  the  nervci  so  that 
more  or  less  paralysis  of  the  stemomastoid  and  trapezius  exists,  the 
latter  being  usually  less  advanced  than  the  former  because  partly 
inner\-ated  by  the  cer\'ical  nerves.  * 

In  a  typical  case  the  posture  is  quite  characteristic,  in  that  the  head 
is  held  forward  and  tilted  toward  the  involved  side,  the  shoulder  droops 
and  shows  atrc^hic  flattening,  and  the  scapula  is  drawn  away  and 
somewhat  rotated;  in  addition,  the  am;  cannot  be  elevated  beyond  a 
right  angle  and  lifting  power  is  much  decreasctl. 

Treatment.— 'The  initiating  and  associated  conditions  arc  cared  for 
first,  and  when  possible  suture  is  attempted.  Later,  mas.'iage  and 
electricity  arc  used,  and  finally  resort  may  be  had  to  nerve  anastomosis 
when  other  means  fail. 

Prognosis.— Var\isi]  involvement  is  followed  by  recovery  quite 
uniformly.    Complete  severance   usually  means  permanent  loss  of 
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shoulder  function  to  some  degree,  and  operation  offere  the  only  prospect 
of  recover^-. 

Twelfth  Cranial  Nerve  (Hypoglossal). — This  h  rarely  involved 
alone,  and  cut-throat  and  stab  and  bullet  wounds  arc  usually  the 
extracranial  traumatic  factors.  Occasionally  it  is  involved  during 
operations. 

Symptoms.— Moior  power  is  abolished  on  the  side  of  the  tongue  cor- 
responding to  the  lesion,  and  it  thus  deviates  toward  the  paralysed  side 
and  interferes  with  speaking  and  swallowing.  Atrophy  and  furrows 
appear  and  the  mouth  becomes  foul. 

Treaimtnt  and  Prognosis.^SutuK  is  the  only  successful  curative 
procedure;  othenvisc  it  is  permanent. 

Injury  of  the  Brachial  Plexus.  -  The  whole  plexus  or  of  any  of  the 
nerves  composing  it  may  be  involved,  the  lesions  being  similar  to  those 
found  in  any  other  isolated  or  group  of  nerves. 

CatLies, — Of  these  may  be  mentioned  heaw  blows;  stab  and  bullet 
wounds;  violent  twisting  motions  of  the  head,  neck,  and  shoulder; 
some  severe  fractures  and  dislocations  of  the  spine,  shoulder,  or 
clavicle ;  cicatrices,  as  from  deep  wounds  or  bums ;  occupational,  crutch, 
and  other  pressure  sources,  and  stretching  from  forced  posture,  as 
during  anesthesia,  this  last  probably  being  the  commonest  cause. 

Symptoms. — There  are  three  general  types: 

(r)  Total  arm  palsies. 

(a)  Upper  arm  palsies  (Erb-Duchcnne  type). 

(3)  Lower  arm  palsies  (Klumpke  t>'pe). 

In  all  of  these  the  paralysis  is  the  main  feature,  as  the  sensory 
changes  du  not  correspond  to  the  motor  involvement  because  of  the 
overlapping  segmental  cutaneous  cord  supply  and  ner\'e  anastomoses' 
resulting  in  the  so-called  "supplementary  sensation." 

The  usual  involvement  is  of  the  upper  iirm  type,  also  called  "Erb's 
palsy.'"  and  here  there  is  paralysis  of  the  deltoid,  supra-  and  infraspi- 
natus, teres  minor,  biceps,  brachialis  anlicus.  and  supinator  longus  and 
brcvis.  This  causes  an  adduction  of  the  arm  and  inward  rotation  of 
the  shoulder,  and  the  forearm  is  pronated  and  extended  at  the  elbow, 
so  that  the  arm  loses  abduction  and  external  rotator)*  power  and  the 
forearm  cannot  be  flexed  or  supinated.  Atrophy  and  electric  changes 
also  occur.  In  some  forms  of  this  lyjx'  (he  deltoid,  biceps,  brachialis 
anlicus,  and  supinator  longus  arc  alone  atTected. 

All  of  these  muscles  may  normally  be  made  to  contract  by 
appKnng  an  electric  current  to  "Erb's  point,"  which  is  a  spot  2  cm. 
in  front  of  the  stemomastoid  and  the  same  distance  above  the  clavic^. 
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The  lotcfr  arm  type  (Klumpkc's  palsy)  affects  the  first  anterior 
dorsal  root  through  which  pass  the  s\-ni pathetic  fibers  for  the  eye. 
Involvement  of  this  sort  causes  paralysis  of  the  small  muscles  of  the 
hand  with  signs  of  involvement  of  the  sympathetic,  such  as  contracted 
pupil,  narrowed  palpebral  fissure,  sinking  in  of  the  eye,  abscni  cilio- 
spinal  reflex,  and  flattening  of  the  face.  This  type  is  extremely  rare  by 
itself. 

Prognosis. — If  the  lesion  is  due  to  contusion,  stretching,  or  partial 
tearing,  the  outlook  is  good  and  perfect  recovery  is  the  rule.  If 
avulsion  has  occurred,  the  condition  is  (wrmanent  until  restoration  is 
effected  by  suture  or  anastomosis.  In  severe  cases  recoverj'  may  take 
years  before  it  is  complete. 

Treaimcnt.-  This  depends  upon  the  extent  and  silo  of  the  lesion, 
and  usually  little  can  be  done  at  first  except  to  care  for  the  associated 
injury.  Primarx'  suture  is  indicated  as  promptly  as  the  accompanying 
damage  {Krrmits.  If  improvement  occurs  from  the  use  of  massage  and 
electricity,  no  operation  is  indicated  until  the.se  measures  cease  to  be 
eflfeclive. 

Operation  designs  to  cleanly  expose  the  divided  nerve  ends  and  bring 
about  their  junction  by  suture.   Later,  massage  and  electricity  arc  used. 

Circumflex  Nerve.— This  supplies  the  teres  minor  and  deltoid;  and 
in  some  shoiddcr  injuries,  notably  dislocations  and  severe  sprains  or 
contusions,  it  may  be  injured.  It  is  rarely  hurt  in  gunshot  or  other 
penetrating  wounds  (Fig.  501). 

Symptoms. — Early  loss  of  the  normal  rotundity  and  consequent 
flattening  of  (he  region  of  the  shoulder-cap  due  to  deltoid  atrophy  is 
the  chief  sign.  'I"his  muscle  becomes  soft  and  flabby  and  the  arm  can- 
not be  elevated,  and  may  become  dcprcssetl  enough  to  produce  sub- 
glenoid dislocation.  Sensory  involvement  is  shown  by  a  triangular 
area  of  anesthesia  at  the  upper  and  outer  part  of  the  deltoid.  The 
abolition  of  teres  minor  function  is  unimportant.  Electric  changes 
occur  as  in  other  neural  injuries. 

Prognosis.— \\.  is  important  in  dislocation  and  other  injuries  to 
determine  whether  the  nerve  was  injured  before  or  after  treatment,  and 
this  is  sometimes  quite  difficult  in  the  presence  of  pain  and  swelling. 
In  division  or  extensive  damage  to  the  ncr\*e  resumption  of  functiim 
is  not  likely  to  be  complete,  but  in  temporary  or  partial  injury 
restoration  will  occur  with  appropriate  treatment. 

Treaimcnt.—lw  the  reduction  of  dislocations  great  care  is  needed 
so  that  the  nerve  will  not  be  damaged  by  overstretciiing  or  actual 
laceration. 

3» 
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Early  massage  and  the  use  of  electricity  and  shoulder  elevating 
gymnastics  arc  the  important  and  recognized  measures.  In  complete 
laceration  or  serious  damage  (as  indicated  by  electric  tests)  the  pro- 
priety of  operation  for  suture  or  anastomosis  is  to  be  considered. 

Long  or  Posterior  Thoracic  Nerve.  -This  supplies  the  serralus 
magnus.  It  is  rarely  injured  alone,  but  may  be  involved  by  contuaons 
or  wounds  of  tite  neck  or  shoulder,  or  forced  muscular  contractions. 


tig,  501. — Deltoid  atinphy  tollowing  cir>.uiiilkx  mrvc  tnjuiy. 


Occasionally  it  is  an  occupational  paralysis  from  carrying  weights  on 
the  shoulder. 

Symptoms,— The  scapula  becomes  unduly  prominent  and  assumes 
the  so-called  "winged"  api>earance,  notably  at  the  lower  border.  The 
inner  border  of  this  bone  becomes  more  oblique  from  above  down  and 
in.  and  may  be  tilted  upward.  Elevation  of  the  arm  may  be  interfered 
with  so  that  the  patient  learns  to  swing  it  before  seeking  to  elevate  it. 
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There  is  a  good  deal  of  pain  about  the  neck  and  shoulder.    Klectric 
changes  are  present  in  marked  cases. 

Prognosis. —ISXoyt  recovery  is  the  rule  unless  the  nerve  has  been  cut 
or  seriously  damaged,  as  by  compression  in  a  scar;  in  the  event  of  the 
latter  the  outluuk  is  bad. 

rrM/m^rn/.— This  Is  the  same  as  for  circumflex  involvement.  A 
brace  or  strapping  to  bind  down  the  scapula  is  of  value  also  in  some 
cases. 

Suprascapular  Nerve. — This  is  very  rarely  involved  alone,  and  when 
it  is,  atrophy  of  the  supraspinatus  muscle  occurs,  causing  depression  of 
the  fossa  and  some  loss  of  outward  rota- 
tion of  the  arm. 

Prognosis  and  treaiment  art  the  same 
as  for  the  preceding. 

Musculospiral  Nerve. — This  supplies 
notably  the  triceps,  brachialis  anticus, 
the  supinators  and  extensors,  and.  be- 
cause of  its  long  course,  it  is  more  often 
involved  than  any  other  nerve  of  the 
brachial  plexus,  and.  indeed,  is  one  of  the 
most  conrunun  of  all  nerve  injuries. 

Caitses. — Pressure,  as  from  a  crutch, 
bandage,  or  during  anesthesia  or  sleep, 
Ls  one  of  the  commonest  sources;  "Sun- 
day morning  palsy"  is  the  name  given  to 
that  form  occurring  in  a  patient  who  falls 
asleep  with  the  inner  side  of  the  arm 
banging  over  a  bench,  chair,  bed,  or 
other  continuing  pressure  source.  Fracture  of  the  clavicle  is  an 
occaaonal,  and  fracture  of  the  arm  (notably  the  middle  third)  a  very 
common,  source  (Fig.  503).  C'ontusions,  wounds,  and  forcible  muscle 
movements  may  also  be  factors.  Shoulder  dislocation  is  rather  a 
rare  source. 

Symptoms. — These  rlcpend  on  the  location  of  the  lesion,  the  arm 
muscles  escaping  if  the  injun,'  is  below  the  axilla  or  upper  arm.  as  there 
is  a  special  branch  of  the  nerve  for  the  triceps.  L'pper  involvement 
abolishes  extension  at  the  elbow,  and  lower  involvement  affects  the 
supinators  of  the  forearm  and  the  extensors  of  the  wrist  and  all  the 
fingers. 

The  most  familiar  and  typical  sjinptom  is  "wrist-drop,"  so  that  the 
hand  hangs  limpandthepatient  cannot  raise  the  wrist  or /rs/  phalanges. 


FTk,  50J. — MuaniLuspiral 
nerve  inrludex!  in  Lhc  ca^ltiis  of 
a  frartutcd  humerus. 
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If.  however,  the  hand  is  held,  the  Itrmtnal  phalanges  can  be  extend* 
and  the  fingers  separated.  The  thumb  cannot  be  abducted  or 
extended.  The  lost  supinator  action  causes  the  hand  to  pronate  when 
any  wrist  or  linger  flexion  is  attempted,  and  thus  gripping  or  push  and 
pull  jjowcr  and  flexion  of  the  forearm  jire  lessened.  ThLs  loss  can 
best  be  ascertained  by  placing  the  inner  side  of  the  forearm  on  the 
table  and  asking  the  patient  to  raise  the  forearm  against  resistance. 
Scnsor>'  loss  is  manifested  by  numbness  and  tingling  along  the  outer 
side  of  the  forearm  and  the  back  and  outer  side  of  the  arm  (Fig.  503). 

Atrophy  appears  in  severe  or  long-standing  cases  and  is  propor- 
tionate to  the  extent  of  the  damage,  as  also  arc  the  electric  changes. 
but  degenerative  reaction  may  not  appear  even  with  rather  pronounced 
lesions. 

Prognosis. — Most  cases  get  well,  although  it  may  take  six  months 
to  attain  full  recovery. 


Fig.  503, — Wmt-dmp  in  raiwruluepiral  paralyns. 


Where  the  paralysis  is  secondary  to  the  initial  injury  (as  from 
treatment,  scarring,  or  callus)  operation  may  be  required. 

Wrist-drop  from  other  causes  (poisons  and  infections)  must  not  be 
confounded. 

Treatment. — This  is  the  same  as  for  any  other  type  of  neuritis. 
Where  there  is  reason  to  suspect  that  the  nerve  has  been  caught  or 
cut,  operation  is  imperative. 

Much  success  has  been  obtained  by  operation  even  after  years  of 
involvement,  and  the  outlook  is  more  favorable  than  with  any  other 
ne^^'e  of  the  extremities. 

Median  Nerve. — This  supplies  the  pronators;  the  flexor  carpi 
radialis;  flexor.^  of  fingers;  the  thumb  abductors,  flexors  and  opposers; 
and  the  two  outer  lumbricales  which  flex  the  first  phalanx. 

Cawef.— Ordinarily  it  is  not  involved  alone  except  in  wounds  of  the 
arm,  forearm,  and  wrist;  less  often  shoulder  injuries  are  responsible. 
Tight  bandaging  or  splintage  is  another  source. 
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Symphfms.~Prond.lor  loss  causes  some  outward  rotation  and 
inability  to  place  the  forearm  palm  downward.  Wrist  and  finger  flexion 
is  interfered  with  by  damage  to  the  involved  flexors,  although  the 
action  of  the  inUct  muscles  supplied  by  the  ulnar  allows  some  flexion. 
The  thumb  has  a  tendency  to  adducl  and  stay  rn  a  position  of  extension 
and  cannot  be  brought  to  the  other  riiiger-tips. 

Sensory  changes  are  limited  to  areas  of  var>'ing  anesthesia  corre- 
sponding to  the  front  and  back  of  three  and  one-half  outer  fingers,  as 
shown  in  Fig.  504.  Pain  in  the  hand  occurs  sometimes.  Atrophy 
may  show  in  the  thenar  muscles  and  trophic  changes  in  the  skin  and 


\^^^ 
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Fig.  304. — Mecfi&n  nerve  panlyua:  u.    Sensory  impairmenl,  palmar  aspect;  b,  scnsoiy 

iropairment,  dorsal  aspect. 


nails  may  also  appear.  Electric  changes  arc  present  as  in  other  allied 
cases. 

Prognosis  and  Ireatmetit  are  similar  to  that  of  other  forms  of 
traumatic  neuritis. 

Ulnar  Nerve.-  This  supplies  the  flexor  muscles  not  inner\'atcd  by 
the  median;  that  is.  the  flexor  carpi  ulnaris,  the  ulnar  half  of  the 
profundus  flexors,  the  little  finger  muscles,  thu  interossei,  the  two 
inner  lumbricalcs,  and  the  thumb  adductors. 

C'liMScj.— Next  to  the  musculospiral  the  ulnar  is  involved  oftener 
than  any  nerve  of  the  upper  extremity.  Injuries  about  the  inner 
mai^tin  of  the  arm,  forearm,  and  elbow  (where  the  nerve  lies  in  a  groove 
behind  the  internal  condyle)  are  verj'  likely  to  initiate  trouble;  hence  in 
this  location  contusions,  wounds,  dislocations,  fractures,  pressure 
(occupational  or  otherwise),  and  bandages  or  apparatus  are  factors. 

A  considerable  number  of  cases  are  due  to  actual  severance  (by 
metal  or  glass)  of  this  and  other  parallel  nerves  in  the  vicinity  of  the 
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wrist,  and  in  such  cases  muscles  and  their  tendons  are  usually  involved 

aUo. 

Symptoms. — Flexor  involvement  means  loss  of  power  in  bending 
the  wrist  and  two  inner  fingers,  and  when  completely  paralyzed  the 
litLlu  linger  is  immovable.  Intcrussei  invasion  nicaii^  loiis  of  flexion  of 
the  tirst  and  loss  of  extension  uf  the  second  and  third  phalanges, 
together  with  loss  of  adduction  and  abduction  of  the  fingers  and 
adduction  of  the  thumb.  These  two  foregoing  conditions  produce  a 
characteristic  contraction  of  the  fingers  known  as  the  main  en  grijjc 
of  Duchenne,  or  claw-hand,  which  is  gradual  in  onset  and  most  affects 
the  little  and  then  the  ring  finger. 

Atrophy  of  the  hypothenar  eminence  appears  and  the  interossei 
shrink  so  that  the  bones  and  tendons  may  show  prominently. 
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Fig.  505. — tlliuir  ner\'e  pftraly^s:  a.  b.  Sensory  impairment  limited;  c  d.  sensory  inipur- 
mcol  difiuscd.    The  wilid  black  linr  indkatim  the  numiiil  xoiic  of  tliitribution. 

Sensory  changes  are  indicated  by  numbness  and  linglbg  along  the 
course  of  the  nerve,  and  occasionally  some  pain  is  also  present. 

Anesthesia  is  limited  to  the  zone  shown  in  Fig.  505,  and  is  generall 
well  marked  in  the  little  finger,  being  most  prominent  when  the  nerve' 
is  inflamed. 

Prognosis.-  Most  cases  get  well  if  the  nerve  is  not  caught  or  cut, 
the  outlool;  being  liest  gaged,  here  as  elsewhere,  by  electric  tests. 

Trcotmcnt.  Primary  suture  is  advisable  when  possible;  otherwise 
the  treatment  is  the  same  as  in  other  types  of  neuritis.  Operation  is 
advisable  in  chronic  cases  and  where  laceration  or  compression  exists. 

tJlnar  nerve  dislocation  Is  said  to  occur  occasionally  from  injuries 
to  the  region  of  the  internal  condyle,  a  neuritis  resulting.  In  a 
considerable  number  of  persons  the  nerve  normally  does  not  lie  in  a 
groove,  and  in  others  it  slips  out  of  it  on  flexion  of  the  elbow.  In  this 
class  of  individuals  a  more  or  less  chronic  neuritis  often  thus  occurs. 
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femur;  but,  as  a  matter  of  fact,  such  is  not  the  case,  and  StimsoD  is 
aulhorily  fur  tht-  statemenl  that  cases  are  only  recorded  in  association 
with  hip  dislocation  or  its  reduction.  Penetrating  wounds  are  the 
commonest  source  of  origin. 

Symptoms.^In  complete  paralysis  a  peculiar  gait  occurs  in  which 
the  hip  is  moved  in  a  flail-like  manner.  Atrophy,  loss  of  sensation,  and 
electric  changes  promptly  appear. 

In  partial  invokcmcnt  the  manifestations  usually  appear  belonr  the 
knee  and  these  will  later  he  discussed. 

Prognosis  and  treatment  arc  similar  to  other  forms  of  neuritis,  and 
suture  is  the  only  ufEcient  form  of  treatment  in  marked  cases  due  to 
severance 

Sciatica  is  neuralgia  of  the  sciatic  nerve,  and  it  is  usually  due  to 
non-traumatic  causes,  of  which  may  be  mentioned  rheumatism,  gout, 
exposure  to  cold,  diabetes,  infections,  alcoholism,  p«>stural  or  occupa- 
tional pressure,  pelvic,  urinar)-,  prostatic,  or  rectal  disease,  pregnancy, 
varicose  veins,  and  various  pressure  sources. 

Traumatic  sciatica  is  usually  a  pressure  neuritis. 

Symptaais. — These  depend  upon  the  site,  extent,  and  source  of  the 
ailment. 

Mild  cases  manifest  pain  on  pressure  and  tingling  along  the  course 
of  the  nerve,  with  some  disturbances  of  gail  ur  muscle  action. 

Moderately  developed  cases  are  indicated  by  pain  over  the  sacrum, 
buttock,  and  middle  of  the  back  of  the  thigh,  and  In  severe  cases  the 
pain  may  extend  over  the  entire  ner\'e  distribution.  The  pain  is 
increased  by  pressure  and  motion,  and  the  gait  is  so  affected  that  Bexion 
at  the  hip  and  knL*c  is  limited  enough  to  produce  a  relatively  charac- 
teristic walk  so  that  there  is  a  limping,  stiff  form  of  locomotion,  the  toe 
and  leg  being  rotated  and  Ihi'  weight  thrown  to  the  opposite  side,  and 
this  posture  Is  assumed  even  when  standing.  The  patient  is  often 
able  to  sliarply  delimit  the  course  of  the  pain  along  the  route  of  the 
nerve,  and  this  limitation  is  a  differentiating  factor  in  excluding 
rheumatism  and  other  sources  or  allied  trouble. 

The  pain  is  paroxysmal  or  dull  and  constant,  and  can  be  induced 
by  moN'emcnts  that  stretch  the  nerve,  such  as  walking  on  stairs  or 
bending  the  hip  or  knee. 

Pressure  tenderness  can  be  elicited  at  '^Valleix's  tender  spots," 
where  the  nerve  is  relatively  pa!]>able,  namely,  near  (i)  the  posterior 
iliac  spine;  (3)  the  sciatic  notch;  (3)  middle  of  thigh;  (4)  behind  the 
knee;  (5)  below  the  head  of  the  fibula;  (6)  behind  the  cxlemal 
malleolus;  (7)  on  the  sole  (Fig.  507}, 
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The  pain  is  always  deep  seated  and  often  increases  at  night ;  changes 
in  temperature  modify  it  and  it  is  worst  in  damp  weather.  Attacks 
of  pain  may  come  on  with  lightning-like  severity  and  be  limited  to  the 
region  of  the  knee,  ankle,  or  sole.  The  patient  adjusts  Uie  posture  and 
gait  so  that  pressure  is  removed,  and  thus  the  weight  is  placed  on  the 
opposite  side  and  the  knee  and  hip  arc  supported  in  a  bent  position. 

If  a  neuritis  is  present,  the  entire  course  of  the  nerve  may  be  tender 
and  thickened,  and  herpes  may  occur.    Atrophy  and  loss  of  sensation 
may  exist,  notably  at  the  outer  margin  of  the 
limb. 

Treaimait. — The  underlying  cause  must 
be  relieved  and  suitable  means  taken  to  re- 
move irritation.  Anodynes  and  splintage 
and  external  applications  are  employed. 
Locally,  ice  and  heat  arc  used,  and  spraj's  of 
ethyl  chlorid  and  the  actual  cautery  are 
sometimes  helpful.  Injections  of  sterile 
water  and  various  drugs  are  sometimes  given 
directly  into  the  nerve  or  its  shcalh,  and 
forcible  stretching  is  also  of  value,  either  by 
sharply  bending  the  knee  and  hip  or  by 
operative  exposure.  Dietetic,  hydropathic, 
and  climatic  treatment  arc  valuable  also. 

Prognosis.  Traumatic  cases  offer  a  better 
prospect  than  those  due  to  constitutional 
causes.  The  progress  may  be  slow  and  re- 
currences arc  likely  unless  the  initiating 
causes  arc  kept  under  control. 

Extenul  Popliteal  or  Peroneal  Nerve.— 
The  outer  branch  of  the  sdatic  winds  around 
beneath  the  head  of  the  fibula  and  may 
become  involved   in   fractures,  dislocations, 

wounds,  or  pressure,  this  last  quite  commonly  from  the  constriction 
of  bandages,  splints,  and  apparatus,  notably  plaster  casts,  during 
treatment  of  fractures.  Other  non-traumatic  causes  are  plentiful. 
Il  is  the  homoiogue  of  the  musculospiral  of  the  upper  extremity. 

Symptoms. — This  pcrovtcal  palsy  induces  paralysis  of  the  tibialis 
anticus  and  the  long  peronei  muscles  and  toe  extensors,  and  hence 
adduction  with  fallinf^  of  the  foot  and  toes  occurs,  resulting  in  "drop 
foot"  (Fig.  508).  The  gait  is  then  quite  characteristic  and  of  the 
"steppage"  t>-pe,  the  foot  being  raised  high  so  that  the  toes  will  not 


Fig.    507. — Painful     zones 
iosdatica. 
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dangte.  Contraction  of  the  lendo  achillis  occurs  in  long-stajidlng  ca^cs 
and  atrophy  and  loss  of  sensation  appoar  on  the  outer  side  of  tbe  1^ 
and  sole    Electric  changes  may  also  occur. 

Prognosis  and  trealment  are  the  same  as  in  other  forms  of  neuritis. 
Tenotomy  of  the  lendo  achillL';  and  tendon  transplantation  may  be 
needed  in  marketj  cases. 

Internal  Popliteal  or  Tibial  Nerve.  Because  of  its  deep  position 
under  the  knee  this  other  branch  of  the  sciatic  may  be  rarely  invol\*ed 
by  the  same  causative  factors  named  for  the  peroneal  ner>*e.  In 
distribution  it  corresponds  to  the  combined  median  and  ulnar  of  the 
upper  extremity. 

Syw^toms.— These  follow  from  paraly^s  of  the  muscles  of  the  calf 
and  .sole.  The  Rait  is  much  impeded  and  flexion  of  the  ankle  and  toes 
is  impairwi  and  the  patient  cannot  rise  on  the  toes.  The  outer  part 
of  the  foot  and  sole  may  be  painful,  numb,  or  anesthetic. 

Prognosis  and  treatment  are  like  the  preceding. 


Flfc-  soi. — "Drop  foot"  In  peroneal  paralysis. 


Plantar  Nerves.— These  are  branches  of  the  posterior  tibial,  which 
latter  is  the  continuation  of  the  internal  popliteal  nerve  below  the 
knee.  Isolated  injury  is  rare  except  from  long-continued  sources  of 
pressure,  as  from  scars  and  callus.  Tight  shoes  and  prolonged 
standing  arc  frequent  factors. 

The  internal  plantar  nerve  corresponds  to  the  median  distribution 
of  the  hand;  the  external  plantar  corresponds  to  the  ulnar  palmar 
distribution. 

Morton's  toe  is  a  pressure  neuritis  of  the  second  digital  branch  of 
the  internal  plantar  ncr\'c  as  it  passes  between  the  great  and  second 
metatarsal  bones.  It  is  frequently  due  to  congenital  misplacement  of 
the  nerve,  and  when  acquire<l  is  often  associated  with  enlargement  of 
the  head  of  the  adjacent  metatarsals.  It  is  common  in  those  who  are 
required  to  stand  or  walk  a  long  time,  and  hence  policemen,  letter 
carriers,  and  others  similarly  employed  are  liable  to  contract  it.  It 
may  also  affect  other  digital  branches  and  is  often  associated  with 
trouble  in  the  arch  of  the  foot. 
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Symptoms.— P^  of  a  steady  or  paroxysmal  type,  usually  brought 
on  by  walking,  occurs  along  the  course  of  the  nerve,  and  this  may  be 
very  severe  and  associated  with  cramps  in  the  muscles  of  the  leg  and 
foot.  Walking  may  be  painful  or  impossible.  Snapping  of  the  bones 
may  also  be  present  (Fig.  509). 


<«v, 


("I 


lUWwtfM 


\lj-l^'»r 


•  AIM 


Afc-rXkW 


/ 


3 


'At'fim'-llmli 


-  <Wtw»  lUat 


&Sa? 


Fig.  50Q. — Superficial  sensory  nerve  supplyof  foot:<i,  Anterolateral  surface;  6,  pUnlar  sur- 
face; (,  posterohteral  surfate;  d,  anterior  surface. 

Prognosis  and  Trratment. — Proper  shoes  that  support  the  arch, 
separate  the  bones,  and  do  not  constrict  the  ball  of  the  foot  usually 
snifficc;  otherwise  resection  of  the  nerve  or  the  head  of  the  metatarsal 
may  be  necessary.    The  latter  is  quite  uniformly  effective. 


INJURIES  OF  THE  BLOOD-VESSELS 
IRJOBV    OF    AKTERI£S 

Wounds  and  contusions  may  cause  varying  manifestations  at  the 
Mte  of  the  trauma,  but  clinically  all  the  pathologic  conditions  occurring 
in  such  vessels  usually  arise  from  internal  causes  dependent  upon 
altered  states  of  the  circulating  blootj. 

In  this  latter  class  fall  the  various  inflammator>'  conditions,  such 
as  arierilis,  peri-artcrilts,  arkrioscierous.  and  tlie  obstructive  group, 
variously  known  as  obliteraiive  etuiorlerilb  or  thronUio -angiitis  obliter- 
ans. These  arterial  conditions  arc  the  result  of  disease  and  not  of 
injury,  and  they  are  mentioned  here  because  so  often  discovered  in  a 
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routine  examination  called  forth  by  some  accident.  This  is  notably 
true  of  arteriosclerosis  and  the  thrombotic  types  o(  circulatorj*  lesions 
in  which  the  condition  has  ordinarily  existed  for  years  and  the 
s>'mptoms  perhaps  have  been  ascribed  to  various  other  ailments. 

Sometimes  the  occurrence  of  gangrene  in  an  extremity  at  the  site 
of  a  lri\'ial  injur>'  is  often  diflicuU  to  explain  until  an  cvaminalion 
discloses  arteriosclerotic  or  obliterative  arterial  changes.  The 
preUminar)'  signs  of  these  obstructive  arterial  changes  in  the  lower 
extremities  are  often  regarded  as  rheumatic  or  neuralgic,  inasmuch  as 
complaint  is  made  of  various  pains  in  the  legs  associated  with  lameness 
or  some  spasm  of  the  muscles  and  transient  edema.  Later,  or  in  asso- 
ciation with  the  foregoing,  complaint  may  be  made  of  various  kinds  of 
paresthesia,  notably  "pins  and  needles,"  and  sensations  referred  to  as 
the  "feet  and  legs  going  to  sleep,"  with  more  or  less  unsteadiness  in 
walking.  This  group  of  symptoms  was  given  the  name  of  ''intermit- 
tent claudication"  by  Charcot.  This  condition  is  not  at  all  infrequent 
in  early  life,  and  for  some  unknown  reason  Russian  Jews  arc  espedally 
subject  to  it;  it  occurs  also  among  users  of  tobacco. 

In  passing,  it  is  to  be  noted  that  locomotor  ataxia  and  other  luetic 
manifestations  are  to  be  difTcrenliatcd,  and  cardioncphritltis  and 
diabetes  arc  also  to  be  excluded.  The  gangrene  occurring  from 
these  sources  may  affect  patches  of  the  extremity,  but  it  predUccts 
the  terminal  phalanges,  and  is  ordinarily  of  the  dry  of  senile  type  and 
does  not  assume  moist  manifestations  unless  infection  is  present,  or 
blebs  have  broken  down. 

Treatment.— This  is  usually  wholly  unavailing  so  far  as  surgical 
removal  of  the  underlying  cause  is  concerned.  As  a  prophylactic 
such  patients  should  be  cautioned  against  self-treatment,  for  even 
so  slight  a  condition  as  a  "bark  of  the  shin."  that  might  pass  unno- 
ticed ordinarily,  may  be  a  very  serious  matter  in  the  presence  of 
obliterative  changes.  Inasmuch  as  the  condition  is  progressive,  the 
injur)'  is  usually  but  an  incident  \i\  its  development  and  cannot  in  any 
way  be  regarded  as  causative. 

W'hcn  g<i«jirr»tf  docs  occur,  the  question  as  to  the  level  of  ampu- 
tation may  be  quite  difficult  to  decide.  A  test  that  has  been 
recommended  is  to  elevate  the  limb  as  high  as  possible  and  then  apply 
a  constriction  at  the  groin  to  sliut  of!  the  circulation  until  the  limb  is 
blanched.  The  tourniquet  is  then  slowly  relcase<l.  and  where  the 
circulation  is  deficient  from  obliterative  changes  the  tissues  will  regain 
their  normal  tone  very  slowly,  if  at  all.  In  this  manner  the  level  to 
which  the  blood  reaches  is  shown  sufficiently  well  to  detennine  af^  to 
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the  prubability  of  obtaining  viable  ampuUlioii  tlapb.  If,  when 
ampulating,  a  main  blood-vessel  is  found  blocked  by  a  clot,  il  is  proper 
to  remove  it  by  passing  a  rubber  catheter  or  other  instrument  into  its 
lumen;  this  procedure  is  known  as  "arterial  catheterization."  Ampu- 
tation flaps  should  be  very  loosely  sutured,  and  if  their  vitality  is  sub- 
sequently impaired  the  surgeon  should  wait  until  a  line  of  demarcation 
brings  about  spontaneous  separation  or  accurately  delimits  the  blood- 
supply.  Of  course,  the  presence  of  active  infection  may  modify 
this  course  and  demand  immediate  re-amputation  at  the  requisite 
level. 

Thrombosis  and  Embolism.— These  never  occur  primarily  as  the 
outcome  of  an  accident  except  where  the  vessels  have  been  damaged 
cither  by  direct  violence  or  through  septic  iiifccliun. 

Embolism  of  traumatic  interest  and  importance  is  associated  with 
fracture,  and  less  rarely  with  infected  wounds.  Following  fracture, 
especially  of  the  long  bones,  fat  embolism  occurs  occasionally  during 
the  ]>roj;ress  toward  repair;  obviously  il  is  more  likely  to  appear  in  the 
first  three  weeks,  during  the  period  thai  osseous  material  is  not  abun- 
dant. Next  in  frequency  are  the  cases  occurrmg  after  healing  is  well 
enough  advanced  to  dispense  with  the  plaster  cast  or  other  fixed  dress- 
ing; this  is  in  the  period  from  the  fourth  to  the  sixth  week.  Massage 
or  active  sudden  usage  of  the  broken  limb  may  be  provocative  causes; 
but  many  embolic  cases  apparently  have  no  external  or  obvious  source 
of  origin.  Most  of  the  cases  I  have  seen  have  been  in  fractures  of  the 
shaft  of  the  femur  in  men  about  tifty  years  of  age. 

Poslvf/cnilk'e  emboiism  is  most  likely  to  occur  in  operations  requir- 
ing active  interference  with  the  blood -vessels,  notably  in  septic  condi- 
tions. Welch  is  the  authority  for  the  following  list  of  arterial  embolism 
as  to  frequency  of  location:  pulmonary,  renal,  splenic,  cerebral,  iliac, 
and  others  of  the  lower  extremity;  retinal,  superior  mesenteric,  inferior 
mesenteric,  abdominal  aorta,  and  coronary  of  the  heart. 

Symptoms.  —Apparently  there  arc  severe,  moderate,  and  mild  cases 
in  order  of  severity,  and  obviously  the  signs  will  depend  somewhat 
upon  the  organ  involved.  It  is  to  be  remembered  that  injection  is  an 
essential  prerequisite  to  embolism  from  wounds  and  that  thrombosis 
may  be  a  forerunner. 

Pulmonary  emholism  in  the  severe  form  causes  instant  death  from 
plugging  of  the  pulmonary  vessels. 

The  moderate  and  mild  cases  suddenly  develop  dyspnea,  cyanosis, 
rapid  pulse,  an  anxious  appearance,  and  may  go  on  to  collapse.  These 
signs  disappear  completely  in  a  very  short  time,  or  they  may  be 
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followed  by  e\'idences  of  pulmonary'  infarction  and  thus  resemble 
pneumonia. 

Trealmfni.—This  designs  to  relieve  the  respiration  by  oxygen 
inhalations;  meanwhiie  the  heart  is  stimulated  by  drugs  like  strychnin, 
whisky,  or  calTcin. 

Kidney  embolism  is  hard  to  differentiate  from  nephritis,  and  the 
diagnosis  is  generally  presumptive  and  the  treatment  is  that  of 
nephritis. 

Cerebral  embolism  presents  the  signs  of  apoplexy  and  requires  the 
same  treatment. 

ANEURYSMS 

Generally  speaking,  any  persisting  sacculation,  dilation,  or  widen- 
ing of  a  blood-vessel  can  be  called  an  aneurysm;  but  from  a  surgical 
standpoint  the  essentials  are  (i)  that  the  sac  must  he  directly  continu- 
ous with  the  caUber  of  the  artery;  (2)  that  the  blood-containing  sac 
must  be  defined  or  encysted  (Fig.  5*0). 

There  arc  two  general  classes: 

(a)  True  aneurysm,  or  aneurysma  venim,  in  which  one  or  all  of  the 
arterial  coats  make  up  the  sac. 

(b)  False  aneurysm,  or  aneurysma  spurum,  in  which  extraneous 
material  goes  to  form  the  sac.  such  as  blooij-clots  or  connective-tissue 
formation  from  thcra;  these  arc  always  traumatic  in  origin. 

The  preceding  are  further  subdivided  by  Thoma  into  five  classes: 
(a)  Congenital;  (b)  pathologic;  {c)  traumatic;  ((/)  embolic;  (e)  cirsoid. 
The  congenilat  Jomt  is  exceedingly  rare;  the  pathologic  farm  is  generally 
due  to  some  septic  particle  setting  up  an  endarteritis.  Embolic  formi 
occur  in  a  ca\ity  bathed  in  germs,  as  in  a  tubercular  lung.  Cirsoid 
forms  are  due  to  anastomoses  between  vessels.  Traumatic  forms  fall 
into  the  class  of  false  aneurysm  and  arc  relatively  rare,  and  occur 
usually  from  direct  injury  to  the  vessel,  as  from  wounds  due  to  bullets, 
stabs,  or  other  perforations.  Some  cases  ascribed  to  indirect  forms 
of  violence,  like  muscular  efforts  or  twists  or  blows,  arc  more  properly 
chargeable  to  other  causes,  as  most  of  them  give  evidences  of  allied 
medical  disorders,  such  as  arteriosclerosis  or  s>phili5.  Occasionally 
fractures  and  dislocations  initiate  false  aneurysms;  and  in  some  few 
instances  efforts  at  reducing  dislocations  have  been  causative. 

In  some  areas  effused  blood  will  form  a  sharply  defined  hematoma 
that  may  pulsate  from  the  beating  of  an  adjacent  artcn,';  such  a  condi- 
tion is  then  known  as  a  pulsating  hematoma,  but  it  is  not  to  be  regarded 
as  aneurysmal  because  there  is  no  definite  sac  in  connection  with  the 
lumen  of  a  vessel.    This  lesion  most  commonly  occurs  in  Ihc  region  of 
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the  femoral,  popliteal,  and  facial  arteries.  Efforts  at  producing  trau- 
matic aneurysm  in  lower  animals  are  said  to  fail  unless  thert'  has  been 
previously  some  diseased  or  damaged  state  of  the  vessel  wall  (Keen's 
Surgery). 

Arteriovenous  Aneurysms.— In  these  there  is  a  communication 
between  an  artery  and  a  vein  so  that  they  join  directly  (aneurysttiol 
varix)  or  through  the  intervention  of  a  sac  {varicose  aneurysm). 

Causes. — Injury  is  the  commonest  source,  and  bullet  and  stab 
wounds  provide  the  majority  of  cases.  The  weapons  of  modem  war- 
fare are  especially  prone  to  cause  this  sort  of  injury  now  that  the  lancet 
of  venesection  is  no  longer  used.  Venkerquam  states  that  the  essen- 
tials for  this  form  of  aneur>-sm  are  "a  small  orifice  of  entrance  and  exit 
of  the  bullet;  a  narrow  but  long  curved  channel  usually  crossing  the 
vessel  in  an  oblique  direction;  a  small  perforation  in  the  artery  followed 
by  rapid  closure  of  the  wound  and  primary  union  of  the  bullet  track." 
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Fig.  sio. — Fonns  o(  aneur)«iin:  a.  AneuiysmaL  varU;  *.  arterio\'enous  aiicur>-»in. 

Varicose  aneurysm  is  the  commonest  form,  and  it  occurs  ordinarily 
in  regions  where  the  artery  and  vein  are  somewhat  separated. 

Symploms. — In  ordinary  aneurysm  an  expansile,  more  or  less 
ovoid,  pulsating  tumor  is  felt  and  usually  seen;  the  adjiicent  veins  may 
be  somewhat  turgid;  the  overlying  skin  is  movable  and  the  veins  are 
often  dilated  enough  to  give  it  a  "marbling"  appearance.  Pressure 
may  van.-  the  size  of  the  tumor,  and  if  so.  it  quickly  regains  its  former 
size  on  release  therefrom ;  this  is  a  pathognomonic  sign.  Posture  may 
change  the  character  of  the  paIpator\'  signs,  and  the  puLse  on  the 
affected  is  smaller  than  on  the  opposite  side.  A  bruit  is  hear<i  with 
each  pulsation  and  this  may  be  transmitted  slightly;  il  is  altered  by 
pressure  on  or  above  the  tumor.  The  patient  may  complain  of  pain, 
pulsation,  or  various  symptoms  indicative  uf  altered  blood  supply  or 
neural  pressure. 
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Diagnosis  is  renderc*!  easier  because  of  the  existing  wound.  A  pul- 
sating swelling  is  noted  as  une  uf  the  initial  signs,  and  this  may  appear 
coincidently  with  ihf  injury  or  within  a  few  days  or  weeks  thereafter. 
There  are  a  few  rare  and  not  well-authenticated  caiws  in  which  several 
months  are  said  to  have  elapsed  before  thu  tumor  appeared.  This 
original  swelling  may  continue  to  increase  in  size  or  may  remain 
stationary.  There  may  be  visible  enlargement  of  the  tributary  veins 
in  some  superlida!  locations,  and  ecchymoses  may  also  appear.  In 
accessible  locations  the  pathognomonic  thriU  is  palpable  and  of  a  purring 
character,  very  striking,  and  unusual  when  obtainable.  The  bruit  is 
also  IjTiical  and  is  likened  to  the  buzz  of  machinery,  the  droning  of 
bees,  the  whirr  of  a  bird  in  sudden  flight,  or  the  humming  of  a  top. 
The  thrill  and  bruit  in  conjunction  arc  sufficient  for  a  diagnosis.  There 
may  be  as.sociated  signs  of  circulatorj*  embarrassment,  as  in  other 
aneur\'sms,  especially  if  a  limb  is  involved.  The  patient  may  also 
complam  of  the  "roaring"  or  "buzaing"  soiuids  if  the  tumor  is  in  the 
neck  or  head. 

Recently,  at  the  Surgical  Section  of  the  Academy  of  Medicine.  I 
prosenicd  a  case  of  arteriovenous  ane\irysm  of  the  facial  ves.sels  due  lo  a 
.33  caliber  bullet  entering  at  the  angle  of  the  lower  jaw,  penetrating 
and  furrowing  thechcek.and  making  exit  in  the  middle  line  of  the  upper 
lip.  There  was  not  much  bleeding,  but  a  large  hematoma  appeared  on 
the  cheek  and  the  ecchyniosis  extended  to  the  neck.  On  the  third  tlay 
pulsation  over  the  swelling  made  me  suspicious  of  an  arteriovenous 
aneurysm,  but  the  bruit  was  not  vcr\'  apparent,  and  I  then  regarded  the 
condition  as  a  pulsating  hematoma.  Next  day  the  bruit  appeared  in 
characteristic  fashion,  and  in  ten  days  only  an  almond-sized  pulsating 
lump  remained  and  over  it  the  tj-pical  sound  was  apparent.  The 
patient  referred  to  "a  swishing  sound  as  if  a  hive  of  bees  buzzed  in  my 
ear,' '  but  otherwise  he  had  no  subjective  symptoms.  Pressure  over  the 
facial  artery  as  it  crossed  the  ramus  of  the  jaw  stopped  the  thrill  and  the 
bruit,  and  caused  the  hard  lump  to  disappear.  Operation  after  two 
months  demonstrated  no  definite  sac,  and  the  artery  and  vein  were 
ligatcd  at  the  proximal  and  dL^ta)  ends,  resulting  in  cure. 

jTrcd/'wrfw/.— Operation  offers  the  best  chance  in  the  traumatic 
forms,  and  this  may  He  performed  by  any  of  the  accepted  methods. 

In  ordinary  aneurysm  the  suture  and  recon.struction  or  obliteration 
of  the  sac  (Malas'  operation)  is  a  method  of  choice. 

.Arteriovenous  forms  are  not  operatively  treated  unless  definite 
indications  exist,  and  it  is  best  to  wait  several  months  when  possible, 
as  some  cases  spontaneously  disappear  unaided;  in  others,  firm  proxi-' 
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ma]  pressure  appears  to  cause  subsidence  (Vanzetti's  method).  li 
symptoms  demand  and  the  case  is  suitable,  intra&accular  suture  or 
obiiKTation  may  be  effective.  In  others,  proximal  and  distal  ligation 
wit  h  cxscction  of  the  sac  may  be  needed .  In  main  vessels  (like  tliose  of 
upper  arm  and  thigh)  anastomoids  or  transplantation  methods  may 
be  nece3sar>'. 

IKJURT    OF    VeIHS 

'I'hcsc  vessels  are  subject  to  the  same  sort  of  injuries  as  arteries. 

but  because  of  structural  differences  they  respond  somewhat  differ- 
ently under  similar  circumstances.  The  total  capacity  of  the  venous 
system  is  stated  to  be  seven  times  that  of  the  arterial,  and  for  that 
reason  the  entire  blood  of  the  body  may  be  found  in  the  veins  after 
death  (Stimson). 

The  valves  in  veins  constitute  their  chief  peculiarity,  and  these  are 
of  greatest  importance  in  lesions  of  the  lower  limbs,  and  play  a  major 
part  in  various  other  conditions.  These  bicuspid  valves  open  toward 
the  heart  and  are  placed  at  regular  intervals,  and  are  capable  of 
supporting  the  intervening  column  of  blood. 

Wojinds  involving  the  lumen  of  veins  produce  hemorrhage  that  is 
differentiated  from  arterial  bleeding,  in  that  it  is  more  oozing  and 
darker  in  character  and  "wells"  rather  than  "spurts"  out. 

Phlebitis. — ^This  means  an  inflammation  of  the  walls  of  a  vein, 
and  the  process  may  bugin  in  the  lining  coat  or  extend  to  the  latter 
from  a  periphlebitic  origin. 

Causes. — Damage  to  the  endothelial  coat  b  the  essential  feature, 
and  this  almost  without  exception  is  due  to  infection  of  some  sort. 
Clogging  of  the  vein  to  some  extent  is  inevitable,  and  hence  the  ensuing 
thrombosis  is  of  the  thrombophlebitis  type.  Various  diseases,  like 
typhoid,  pneumonia,  grip,  gout,  rheumatism,  and  the  exanthemata, 
arc  frequent  sources  of  origin. 

The  surgical  causes  are  the  outgrowth  of  contamination  of  the 
venous  stream  from  some  pus  fucus,  the  staphylococci  and  streptococci 
being  the  most  common  offenders.  Kxamples  are  found  in  sinus  and 
venous  involvement  in  mkldle-ear  disease  and  the  j-wrtal  phlebitis 
following  abdoniinal  operations  (notably  appendicitis).  Pus-containing 
wounds  or  ulcers  are  another  source,  and  by  metnstasLs  the  original 
focus  may  infect  a  far  distajil  site  because  infected  emboli  are  carried 
in  the  venous  channel.  In  this  manner  an  infection  on  the  foot  maybe 
responsible  for  a  similar  outbreak  on  the  face;  or  the  reverse-  The 
common  postoperative  venous  inflammation,  phlegmasia  alba  doletts, 
ordinarily  occurs  in  the  left  leg  because  of  the  anatomic  differences  of 
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the  iliac  vessels  on  that  side  of  the  body;  this  condition,  howc\*cr,  most 
commonly  manifests  itsell  as  a  postpuerperal  incident  and  is  a  t^'pical 
thrombophlebitis. 

Phlebiiis  from  injury  proceeds  invariably  Irom  a  pus  focus  due  lo 
the  existence  of  an  initial  wound  in  the  skin  or  mucous  membrane,  and 
the  condition  is  generally  of  the  septic  or  pyogenic  variety. 

5ymp/<jms.^Following  a  wound  there  may  be  some  local  evidences  of 
infection  (redness,  sweLUng.  discliarge.  heat,  and  pain),  and  gradually 
or  suddenly  these  signs  appear  along  the  irack  of  the  vein  and  consti- 
tutional disturbance  becomes  prominent,  with  adenitis,  fcvcr^  chills, 
prostration,  sweats,  and  other  e\idences  of  pyogenic  infection.  Other 
less  severe  cases  m.iy  manifest  only  pain  and  conl-like  or  general  swell- 
ing, with  tenderness  along  the  palpable  veins.  If  a  limb  is  involved,  it 
will  be  hot,  red,  swollen,  and  lender.  Areas  of  abscess  formation  will 
show  by  local  spots  of  softening,  and  when  these  spontaneously  rupture 
or  are  incised,  the  contained  pus  is  thick  and  bronnish  and  often 
odorous.  In  some  cases  a  scries  of  abscesses  form  along  the  vein  like 
beads  on  a  siring.  In  severe  cases  metastases  may  occur  in  the  liver, 
lungs,  kidneys,  or  elsewhere. 

Treatment. — ^Attention  to  aseptic  and  antiseptic  details  in  wounds 
is  a  valuable  preventive. 

The  two  cardinal  therapeutic  elements  arc  to  provide  by  elevation 
(i)  rest  and  (2)  diminished  venous  pressure.  If  a  limb  is  involved,  the 
use  of  some  lotion  (like  lead  and  opiuml  or  ointment  (like  ichthyol)  may 
prove  agreeable,  a  bulky  dressing  bi-ing  pruvidetl  in  addition.  The 
part  is  then  elevated  and  supported  in  a  comfortable  position.  No 
active  interference  should  be  attempted  until  pain  and  swelling  are 
much  abated,  and  then  tery  gentle  massage  in  an  upward  direction  can 
be  given  at  a  distance  from  the  infected  zone,  and  at  the  same  lime  the 
adjacent  joints  may  be  gently  moved.  Ordinarily  such  manipulation 
cannot  be  safely  given  for  several  weeks.  If  abscess  occurs,  incision 
and  drainage  is  indicated. 

Septic  tkrombo phlebitis,  if  accessible.  Is  occasionally  successfuDy 
attacked  by  ligation,  or  by  ligation  and  incision  of  the  involved  venous 
segment. 

In  all  cases  general  treatment  is  exceedingly  important  and  the 
patient  needs  active  systemic  support,  proper  diet,  and  stimulants. 
Out-of-door  treatment  is  exceedingly  valuable  and  most  patients  will 
profit  if  kept  there  day  and  night,  suitably  protected.  Various  silver 
salts  externally  and  intravenously  have  been  recommended,  but  I  have 
never  known  them  to  cure.    Vaccine  treatment  is  more  promising  and 
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I  have  seen  beneficial  results  from  its  use,  especially  in  the  septic 
types.  Autogenous  vaccines  appear  to  act  best;  but  the  polyvalent 
stock  vaccines  are  often  equally  active. 

Varicose  Veins. — This  condition  means  permanent  enlargement  or 
dflatation  of  the  venous  channels  due  to  changes  in  the  coals  of  the 
vessel. 

The  lesion  is  most  typically  seen  in  the  lower  extremity,  especially 
the  thigh,  leg,  and  scrotum,  notably  on  the  left  side.  The  lowermost 
part  of  the  body  is  most  affected  because  of  gravity,  weakness  or 
absence  of  the  valves,  pressure  from  the  intra-abdominal  contents,  the 
contraction  of  the  muscles  of  the  calves,  and  the  lack  of  support  for 
the  internal  saphenous  and  other  superficial  veins.  Some  cases  are 
congenital  and  in  others  there  appears  to  be  a  familial  relationship. 
According  to  Da  Costa,  20  per  cent,  of  adults  have  varicose  veins  in 
some  part  of  the  body,  and  80  per  cent,  of  cases  begin  before  the 
twenty-fifth  year. 

The  subject  is  discussed  because  it  plays  such  an  important  part 
in  accidents  and  not  because  it  is  primarily  traumatic  in  origin. 

Causes. — Aside  from  the  foregoing  mechanical  or  anatomic 
considerations  there  are  CL-rtain  other  factors: 

Age. — Two-thirds  of  the  cases  occur  before  the  fortieth  year. 

Sex. — Men  are  more  aflected  than  women,  pregnant  women 
excepted.    Garters  cause  some  cases. 

0««j&(7/joM.— Standing,  walking,  or  straining  arc  often  provocative, 
and  for  the.se  reasons  waiters,  clerks,  laborers,  postmen,  policemen,  and 
others  similarly  employed  are  often  affected. 

Pregnancy  and  tumors  arc  important  causative  elements. 

Diseases,  like  constipation,  liver,  kidney,  and  intestinal  troubles, 
that  interfere  with  portal  circulation  are  often  causative;  arterio- 
sclerosis is  a  potent  cause,  and  a  similar  change  in  the  veins  (phlebo- 
sderosis)  may  be  equally  responsible. 

A  singiL'  or  isolated  injury,  likt-  a  contusion,  wrench,  sprain,  or 
wound,  is  never  causative  unless  some  phlebitis  has  been  set  up  re.sult- 
ing  in  venous  stasis,  thrombosis.'or  consequent  dilatation.  Obviously 
such  a  .sequence  would  not  at  first  affect  more  than  a  single  venous 
channel  and  those  closely  tributary  to  it. 

Long-standing  cases  are  associated  with  lesions  in  the  adjacent 
vascular  and  neural  vessels  so  that  arteriosclerosis  and  changes  in  the 
ner\'es  and  their  sheaths  occur  (interstitial  or  perineural  fibrosis).  The 
skin  often  becomes  leathery,  shrunken,  and  adherent,  so  that  lymph- 
atic circulation  is  interfered  with  and  edema  appears  (elephantiasis 
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phlcbcctatica).  Eczema  is  common.  These  changes  may  also  affect 
the  bones  and  lead  to  osteoporosis. 

The  essential  pathologic  change  in  the  vein  occurs  in  the  mt-dia  and 
the  phlebosclero&is  lengthens  and  hardens  the  vessel,  and  in  this  and 
other  respects  arteriosclerosis  is  paraHeled. 

Hemorrhoids,  varicoceles,  and  enlarged  veins  of  the  lower  extremi- 
ties are  the  commonest  varieties*. 

5vm/>tomj.^Thcse  may  be  limited  to  the  presence  of  a  more  or  less 
tortuous  vein  that  becomes  more  prominent  when  the  part  is  placed  in 
a  dependent  position  or  when  the  return  circulation  is  impeded.  The 
accompanying  veins  or  those  tributary  to  the  main  trunk  may  aUo 
share  in  the  enlargement.  If  the  process  is  extensive  or  if  it  has  lasted 
a  long  time,  etiematous  and  nutritional  signs  appear,  notably  in  the 
lower  extremity.  Here  there  may  tlien  exist  considerable  swelling,  so 
that  at  night  or  after  standing  a  ridge  may  appear  at  the  shoe  top;  in 
some  cases  the  swelling  may  be  great  enough  to  require  special  foot- 
p;ar  or  bandages,  or  even  interfere  with  walking.  Eczematous  areas 
may  form,  with  or  without  a  break  in  the  skin,  and  the  Integument  may 
become  leather-like  in  color  and  texture.  A  brownish-black  or  blue 
mottling  may  also  appear,  and  a  yellonish  or  coppcrish  pigmentation 
sometimes  occurs.  Pain  is  a  frequent  accompaniment,  Jind  tliis  may 
be  diffuse  or  limited  to  the  course  of  the  main  vein  or  involve  an  adja- 
cent nerve  trunk  or  its  filaments.  Neuralgia  of  main  nerves  is  not 
uncommon,  and  in  the  lower  limb  the  sciatic  nen-e  k  often  involved 
from  edema  or  actual  varices  of  peri-  or  intraneural  origin.  Sensa- 
tions of  weight  and  various  paresthesia?  are  sometimes  complained  of, 
so  that  the  patient  says  the  "leg  goes  to  sleep."  or  has  "pins  and  needles 
in  it,"  or  it  becomes  unduly  cokl  or  warm.  Rupture  of  a  dilated  vein 
with  var>'ing  degrees  of  hemorrhage  may  occur  spontaneously  or  follow 
slight  injury;  Ihl'i  is  especially  common  when  the  veins  arc  beaded, 
knobbed,  or  knotted,  notably  in  those  near  the  shin.  Subcutaneous 
rupture  may  cause  considerable  ecchymosis  or  hematoma  formation, 
and  when  the  leakage  is  in  the  deeper  muscles,  notably  in  the  calf ,  sharp, 
severe,  disabling  pain  may  occur.  These  are  the  so-called  "coup  dc 
fouel"  or  "whip-lash"  cases  that  so  closely  resemble  the  tearing  of 
muscle-fibers  or  tendons,  notably  injury  of  the  plantaris. 

Varicose  ulcers  are  exceedingly  common  and  may  follow  minor 
bruises  or  abrasions,  especially  when  the  latter  are 'infected  by  improper 
treatment.  They  are  commonest  along  the  shin  where  tlte  blood- 
supply  at  best  is  limited. 

Periostitis  and  osteitis  may  coexist  from  an  original  injury  or 
develop  secondarily  from  local  infection. 
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h:&  uU^TS  {ulcer  cruris)  may  occur  from  so  slight  b  cause  as  scratch- 
l,  or  a  pimple,  and  nearly  all  of  ihem  due  lo  skin  breakage  follow 

jrlicial  wounds,  such  as  a  "bark  of  the  shin."  The  vast  majority 
have  been  sell-treated  (or  a  variable  time,  and  when  they  come  to  the 
surgeon  are  usually  much  infected.  Eczcmatous  areas  arc  often  the 
starling-point,  and  nearly  all  of  them  show  a  surrounding  area  of  inter- 
trigo from  exuding  pus.  In  old  cases  there  is  often  an  area  of  dr>'. 
scaly,  cracked,  pigmented  skin  in  proximity.  In  the  akuholic,  rheu- 
matic, gouly,  arteriosclerotic,  tubercular,  and  syphilitic  the  manifcsta- 
lions  are  usually  greater  and  the  course  more  protracted.  Many  are 
in  areas  previously  ulcerous,  eczcmatous.  or  otherwise  devitalized. 
These  cases  form  a  very  large  percentage  of  dispensary  patients  and 
are  commonest  in  persons  over  forty-five,  especially  women.  Ancient 
cases  may  be  quite  extensive,  with  calloused  insensitive  margins 
and  considerable-  edema  that  may  amaunt  almost  lo  elephantiasis. 
Lymphangitis  and  ctlluliiis  are  occasional  accompaniments. 

Diagnosis  of  long-standing  valvular  venous  uisuniciency  is  made 
by  the  Trendelenburg  test,  as  follows:  Tlie  patient  lies  down  and  the  leg 
is  raised  high  until  all  the  veins  empty  or  collapse.  A  fingc'r  is  then 
pressed  over  the  sajihenous  opening  and  kept  there  while  the  p:itient 
stands  up.  Then  the  ftnger  is  removed,  and  if  the  main  vein  tills  from 
above  doumward.  the  valves  are  incompetent,  as  normally  the  vein 
should  fill  from  belmv  upward. 

Efforts  at  straining  or  coughing  or  a  tapping  on  the  upper  part  of 
a  dilated  vein  will  often  cause  a  palpable  wave  of  fluctuation  when  the 
valves  arc  incompetent. 

Treatment-  Those  predisposed  should  be  encourgaged  to  seek 
occupations  that  minimize  standing,  walking,  or  muscular  efforts.  At 
every  opportunity  the  leg  should  be  elevated,  and  at  night  much  good 
will  fallow  raising  the  foot  of  the  bed  or  mattress.  Proper  footwear 
and  hose  supporters  should  be  provided.  Habits  and  diseases  should 
be  suitably  treated.  Some  form  of  elastic  stocking  will  be  helpful, 
but  these  arc  expensive  and  soon  stretch  and  become  odorous  from  use 
and  perspiration.  I  llnd  linen  me.sh  bandages  a  valuable  substitute; 
these  are  cheap,  washable,  durable,  and  elastic  enough  to  accommodate 
the  daily  changes  in  the  circumference  of  a  limb.  'I'hcy  need  not  be 
worn  at  night.  Any  support  of  this  sort  should  be  applied  from  the 
ankle  lo  the  knee,  and  above  the  latter  also  if  occasion  demands. 

Uctnorrhage  responds  to  pressure  ordinarily,  and  care  is  neede<l 
to  guard  against  infection. 

//fc«rs.— (See  pages  4:-46.) 
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Operation  is  indicated  when  there  is  no  visceral  basis  for  the 
varicosities  and  in  that  class  of  patient  where  phlebosclerosis  is  not 
too  far  advanced.  There  are  numerous  t>'pcs  of  operations,  but  that 
of  multiple  linear  incisions  and  exsection  of  the  intervening  segments 
meets  the  average  indications.  Encircling  operations  (Schede's  and 
others)  are  less  advisable  because  of  the  occasional  occurrence  of 
gangrene  following  the  scar  contractures. 

iHJtraiES   OF  THE  LYMPH-VESSELS 

The  main  surgical  interest  uf  these  lesions  arises  in  connection  with 
wound  infection  leading  to  IjTnpliangitis  and  lymphadenitis. 

Tftoracic  duct  injury  is  so  uniformly  a  part  of  fatal  accidents,  like 
throat-cuts  or  bullet  wounds,  that  recognition  of  it  in  life  is  rare.  It 
is  occasionally  injured  in  operations  about  the  neck,  and  may  then 
become  immediately  manifest  by  the  appearance  of  the  characteristic 
milky  chyle,  or  this  substance  may  later  exude  through  an  external 
Mnus  or  collect  in  the  thoracic  or  abdominal  cavity,  producing 
chylothorax  and  chylous  ascites  respectively. 

Rapid  emaciation,  great  thirst,  difttcult  respiration,  and  exhau.^tion 
promptly  appear,  and  within  a  few  weeks  death  is  certain  in  tfie 
presence  of  a  marked  lymphorrhea. 

If  the  injury  can  be  recognized  early  enough,  the  duct  can  be 
implanted  into  the  internal  jugular  vein;  failing  this,  it  may  be  tied, 
feebly  trusting  to  collateral  circulation. 

Contusions  over  lymph  region.s  may  very  rarely  produce  a  subcu- 
tuneous  lymphonhagia  resembling  hematoma,  except  that  the  fluid  Ls 
proved  by  aspiration  to  be  yellowish  and  non-coagulable.  Pressure 
ordinarily  causes  their  disappearance,  other  interference  being  rarely 
needeil  and  rather  dangerous. 

Lymphangitis  and  Lymphadenitis. — Inflammation  of  the  l>inph- 
vessels  and  of  their  tributary  glands  is  very  common,  the  infection 
being  commonly  of  the  streptococcic  variety  introduced  through  some 
break  in  the  skin,  although  the  organisms  may  rarely  gain  access 
through  the  undamaged  surface.  It  more  commonly  follows  small 
and  rather  deep  peni'trations  than  large  open  or  gaping  woimds. 
Trivial  and  perhaps  temporarily  forgotten  wounds  on  the  hands  and 
feet  furnish  the  largest  number  of  cases. 

When  the  smaller  network  of  lymph-vessels  is  involved,  it  is  known 
as  retuular  lymphangitis;  and  when  it  ulTccts  the  larger  collecting 
vessels  it  is  called  tubular  lymphangitis,  although  both  forms  may  be 
combined. 
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Symptoms. — The  cardinal  signs  of  inflammalion  are  promptly 
present,  and  with  the  reticular  form,  redness,  pain,  heat,  and  swelling 
may  be  circumscribed  and  resemble  a  demialitis  or  erysipelas;  or  in 
the  tubular  form,  red,  diffused,  palpable,  tender  streaks  lead  from  the 
wound  focus  parallel  to  the  course  of  the  veins  and  end  in  swollen 
lender  glamls  (IjTnphadenilis),  and  abscesses  may  here  subsequently 
appear.  These  two  forms  often  coexist,  and  as  the  bacteria  enter 
the  l>Tnph-vessels  septic  thrombi  may  form,  and  soon  adjacent  and 
often  distant  tissues  become  infected  by  metastases. 

If  the  condition  remains  localized,  constitutional  .signs  are  lacking; 
but  if  the  infection  is  severe  or  generalized,  the  classic  signs  of  sepsis 
appear,  namely,  irregular  temperature,  elevated  pulse,  chills,  sweats, 
and  prostration.  Extreme  forms  may  eventuate  in  delirium,  followed 
by  coma  and  death. 

When  the  deeper  lymphatics  are  alone  invaded,  pain,  tenderness, 
and  fever  may  be  the  only  signs  until  surface  brawniness  and  rigidity 
indicate  the  probable  beginning  of  an  abscess. 

The  swollen  glands  are  likely  lo  remain  hard  and  tender  for  some 
time  after  the  subsidence  of  acute  symptoms. 

If  the  original  wound  is  slill  open,  a  purulent  or  foul  sanious  dis- 
charge may  or  may  not  be  present;  but  with  a  free  vent  the  occurrence 
of  lyTnph  infection  is  less  likely.  Occasionally  lymphadenitis  may  go 
on  to  abscess  formation  at  a  considerable  period  after  the  primary 
source  of  infection  has  healed ;  this  is,  of  course,  more  likely  in  consti- 
tutional (tubercular,  specific,  chancroidal  cases)  than  in  traumatic 
types  of  infection. 

Treatment.  -Immediate  sterilization  of  all  wounds  is  the  main 
prophylactic  factor.  Early  cases  are  treated  by  rest,  elevation,  and 
wet  dressings  of  equal  parts  of  cold  water  and  alcohol,  iodin  water 
(i  dram  to  pint) .  boric  acid,  or  aluminum  acetate.  The  wound  is  given 
a  free  vent.  Circumscribed  or  brawny  areas  not  responding  to 
this  treatment  arc  incised,  and  abscesses  arc  thus  treated  as  early  as 
recognizable.  Beyond  this,  the  management  is  that  of  septic  infection 
in  general.  Swollen  glands  may  persist  a  long  time  after  active 
symptoms  subside;  they  require  no  attention  ordinarily. 

Prognosis. — Most  cases  get  well;  deep  infections  and  those  of 
streptococcic  variety  are  more  dangerous  and  may  lead  to  metastases 
unless  early  brought  under  control. 

See  also  Infections  of  the  Hand,  pp.  62-S5. 
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temperature  of  the  source  is  high,  otherwise  they  may  not  appear  for 
several  hours.  In  size  they  arc  variable,  and  those  that  do  not  spon- 
taneously rupture  soon  conta.in  pus.  If  punctured  (designedly  or 
otherwise)  the  parts  under  them  will  be  red,  angr>'  and  painful,  and 
exude  more  or  less  serum.  Unless  aseptically  punctured,  pus  quite 
regularly  appears,  crusts  form,  and  a  more  or  less  eczematous  condition 
arises.  \Vhen  healing  occurs,  the  part  remains  dark  for  a  variable 
time,  but  eventually  this  pigmentation  usually  blanches  into  the 
normal  skin  color.    Shock  to  some  degree  gencraUy  appears. 

Third  degree  forms  cause  actual  destructive  changes  in  the  deep 
layers  of  the  skin  and  often  in  the  parts  beneath.  They  ordinarily 
occur  from  prolonged  contact  with  materials  of  very  high  temperature, 
as  from  molten  or  other  metals.  The  resulting  bum  may  produce 
actual  charring,  so  that  the  part  may  be  quite  black;  or  the  eschar  pro- 
duced may  be  gray,  yellow,  or  more  or  less  mottled,  and  drj'  or  moist. 
The  superficial  appearance  may  not  at  first  denote  the  true  depth  of 
the  process  and  this  may  remain  a  matter  of  surmise  until  sloughing 
appears.  Infection  quite  regularly  occurs  and  the  process  then 
becomes  one  not  unlike  ulceration. 

Shock  is  a  regular  accompaniment,  and  other  systemic  evidences  oV 
toxemia  may  become  apparent  by  symptoms  referable  to  the  gastro- 
intestinal and  urinary  systems  as  already  indicated. 

Treatment. — Shock  and  the  other  complications  are  treated  as  if 
they  had  arisen  from  any  other  source.  It  may  be  stated,  however, 
that  the  continuous  hot  immersion  bath  is  an  excellent  adjunct,  as  this 
combats  the  general  and  local  signs  in  one  medium  and  is  especially 
indicated  when,  large  surfaces  of  the  body  have  been  burticd. 

Practically  speaking,  bums  are  infected  wounds  and  they  should 
be  treated  as  such. 

First  degree  forms  need  only  a  moist  cold  dressing  of  salt  solution, 
boric  acid,  or  other  mild  lotion,  .^fter  the  surface  has  been  swabbed 
with  one-half  strength  iodin,  a  lo  per  cent,  solution  of  alcohol  in  ice- 
water  is  very  agreeable.  Later,  sterile  olive  oil  or  some  mild  oint- 
ment will  do  much  to  prevent  the  tight  or  puckered  feeling  over  the 
area  about  to  "peet  off." 

Second  degree  forms  should  have  the  bleb  punctured  aseptically  at 
the  junction  between  tiie  sound  and  unsound  skin,  the  part  having  been 
first  painted  with  one-half  strength  tincture  of  iodin  (3J  per  cent.). 
A  moist  dresang  of  sterile  saline  or  boric  solution  may  then  be  applied 
and  every  effort  made  to  prevent  pus  formation.  If  it  does  occur,  the ! 
secretion  is  washed  off  and  then  a  pink  solution  of  permanganate  of 
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There  arc  numerous  exceptions,  however,  to  this,  and  bums  of  the 
head  and  upper  extremity  are  capable  of  inducing  marked  shock  often 
when  relatively  small  areas  are  invotved.  The  onset  of  shock  is 
prompt  and  often  lead.s  to  delirium  and  coma. 

Faxr  and  pulse  rise  is  qiiilc  common  (after  shock  subadence)  and 
is  independent  of  any  iofeclion  in  the  first  few  days  at  lea.st. 

Vomiting  and  dmnhca  sometimes  occur;  blood  may  appear  in  the 
excreta,  and  gaslroduodenitis  or  actual  signs  of  duodenal  ulcer  develop 
quite  often.  This  last  is  now  supiw^ud  to  be  due  to  adrenal  in- 
volvement. I  recall  one  case  of  this  sort  in  which  a  man  inhaled  hoi 
vapor  in  a  superheated  steam  room  of  a  Turkish  bath.  and.  becoming 
unconscious,  fell  against  a  hot  iron  radiator,  receiving  verj*  severe  bums 
of  his  back,  extremities,  and  other  parts  of  his  body.  He  had  I'loody 
voinitus  and  stools  at  the  end  of  the  lirst  week,  together  with  much 
epigastric  pain,  localized  tenderness,  and  rigidity.  He  subsequently 
recovered  despite  the  added  complication  of  nephritis. 

Nephritis  may  be  occasioned,  and  albumin,  and  hyalin,  granular, 
and  blood  casts  may  be  found  as  part  of  an  exudative  nephritis. 
Hematuria  occasionally  occurs  and  the  urine  is  usually  scanty  and  high 
colored. 

These  various  foregoing  raanifestalions  of  severer  burns  arc  the 
expression  of  a  toxemia  of  unknown  t\pe,  but  which  apparently  has 
hemolytic  properties.  It  has  been  shown  that  the  urine  and  serum  of 
such  a  patient  are  poisonousard  capable  of  inducing  in  another  similar 
sj-mptoms  when  injected.  Death  as  a  direct  result  of  shock  or  toxemia 
almost  always  occurs  vinthin  six  days,  but  in  children  a  fatal  ending 
may  not  eventuate  until  the  twelfth  or  fifteenth  day  (Lieber). 

Of  all  bums,  my  experience  is  that  shock  and  complications  are 
greatest  in  those  due  to  boiling  bquids  and  inflammable  materials 
(clothing,  bedding,  and  household  goods);  electric  bums  produce  the 
least  systemic  manifestations  and  the  minimum  of  pain. 

Burns  of  mucous  membranes  from  inhaling  steam  or  flame  arc  likely 
to  be  serious,  if  not  fatal. 

Exlemal  or  local  signs  depend  on  the  degree  of  the  bum,  and  the 
location  and  source  of  it. 

i'irsl  decree  forms  cause  stinging  or  burning  pain,  redness  of  the 
skin,  and  perhaps  some  swelling  and  local  heat.  Desquamation  may 
follow.  Sun  bums  are  of  this  tj-pe.  Shock  may  be  a  factor  only  if 
the  bodily  extent  of  the  bum  is  extensive. 

Second  degree  forms  are  exaggerations  of  the  preceding  plus  blebs, 
vesicles,  or  blisters.    These  occur  at  once  if  the  burn  is  loialized  and  the 
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temperature  of  the  source  is  high,  otherwise  they  may  not  appear  for 
several  hours.  In  size  they  are  variable,  and  those  that  do  not  <;poD- 
taneously  rupture  soon  contain  pus.  If  punctured  (designedly  or 
otherwise)  the  parts  under  them  will  be  red,  angry  and  painful,  and 
exude  more  or  less  serum.  Unless  ascptically  punctured,  pus  quite 
regularly  appears,  crusts  form,  and  a  more  or  less  eczematous  condition 
arises.  WTien  healing  occurs,  the  part  remains  dark  for  a  variable 
time,  but  eventually  this  pigmentation  usually  blanches  into  the 
normal  skin  color.    Shock  to  some  degree  generally  appears. 

Third  degree  forms  cause  actual  destructive  changes  in  the  deep 
layers  of  the  skin  and  often  in  the  parts  beneath.  They  ordinarily 
occur  from  prolonged  contact  with  materials  of  very  high  temperature, 
as  from  molten  or  other  metals.  The  resulting  bum  may  produce 
actual  charring,  so  that  the  part  may  be  quite  black;  or  the  eschar  pro- 
duced may  be  gray,  yellow,  or  more  or  less  mottled,  and  dry  or  moist. 
The  superficial  appearance  may  not  at  first  denote  the  true  depth  of 
the  process  and  this  may  remain  a  matter  of  surmise  until  sloughing 
appears.  Infection  quite  regularly  occurs  and  the  process  then 
becomes  one  not  unlike  ulceration. 

Shock  is  a  regular  accompaniment,  and  other  systemic  evidences  of 
toxemia  may  become  apparent  by  symptoms  referable  to  the  gastro- 
intestinal and  urinary  systems  as  already  indicated. 

Treatment.—  Shock  and  the  other  complications  arc  treated  as  if 
they  had  arisen  from  any  other  source.  It  may  be  stated,  however, 
that  the  continuous  hot  immersion  bath  is  an  excellent  adjunct,  as  this 
combats  the  general  and  local  signs  in  one  medium  and  is  especially 
indicated  when  large  surfaces  of  the  botly  have  been  burned. 

Practically  speaking,  bums  are  infected  wounds  and  they  should 
be  LR'atcd  as  such. 

First  degree  forms  need  only  a  moist  cold  dressing  of  salt  solution, 
boric  add,  or  other  mild  lotion.  .After  the  surface  has  been  swabbed 
with  one-half  strength  icdin,  a  lo  per  cent,  solution  of  alcohol  in  ice- 
watcr  is  very  agreeable.  Later,  sterile  olive  oil  or  some  mild  oint- 
ment will  do  much  to  prevent  the  tight  or  puckered  feeling  over  the 
area  about  to  "peel  off." 

Second  degree  forms  should  have  the  bleb  punctured  ascptically  at 
the  junction  between  the  sound  and  unsound  skin,  the  part  having  been 
first  painted  with  one-half  strength  tincture  of  io<lin  (3^  per  cent.). 
A  moist  dressing  of  sterile  saline  or  boric  solution  may  then  be  applied 
and  every  effort  made  to  prevent  pus  foraiation.  If  it  does  occur,  the 
secretion  is  washed  off  and  then  a  pink  solution  of  [>emianganate  of 
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potash  or  lodin  solution  (i  dram  to  i  pint  of  water)  may  be  used  as  a 
wet  dressing  on  gauze.  Later,  and  when  granulations  begin,  a  sterile 
mild  ointment  or  oil  may  be  used,  and  balsam  of  Peru  added  to  Ihis 
will  effectively  aid  in  healing.  Scarlet  red  ointment  is  excellent  also  at 
this  stage,  i  dram  being  used  to  an  ounce  of  sterile  olive  oil.  The  use  of 
carron  oil  is  lo  be  condemned  unless  it  has  been  previously  sterilized, 
as  the  average  combination  is  often  stale  and  anything  but  aseptic. 
Picric  add  in  2  per  cent,  strength  has  many  advocates;  personally  I 
do  not  use  it. 

The  posture  of  the  patient  is  verj*  important  and  the  parts  must 
be  suitably  guarded  and  kept  apart  to  prevent  contraction  by  scar 
formation. 

The  open-air  treatment  is  ideal  in  a  great  many»of  these  cases, 
and  my  practice  is  to  make  a  wire  or  wooden  cage  lo  encircle  the  part 
and  over  this  spread  one  layer  of  gauze  to  keep  ofT  dust  while  the 
patient  is  exposed  to  the  direct  sunlight  or  open  air  for  increasingly  long 
periods  daily.  Usually  this  part  of  the  treatment  begins  on  the  second 
or  third  day.  If  crusts  or  sloughs  form,  they  are  to  be  cautiously 
removed  and  not  roughly  pulled  away,  as  thus  they  may  lead  to  ulcera- 
tions of  a  deeper  tvpe.  When  the  patient  is  not  exposed  to  the  air,  the 
burned  part  may  be  covered  by  some  sterile  oily  dressing  so  that  it  may 
readily  be  removed  for  the  ensuing  air  exposfi.  When  the  surface  is 
pugfree.  red,  and  granulating,  healing  may  be  hastened  by  autogenous 
skin-grafting  if  the  area  is  large.  Personally,  T  have  not  had  occa- 
sion to  use  grafting  in  several  years  ance  using  opcn-air  and  sunlight 
treatment.  Scarlet  red  ointment  is  extremely  efficient  at  this  stage. 
Thiersch  grafts  are  the  best,  although  flaps  or  pedicles  may  act  as  well. 
Amniotic  and  egg  membrane  have  also  been  used  with  some  degree  of 
success.  On  old  leg  ulcers  I  have  successfully  used  the  fresh  sac  re- 
moved at  herniotomy. 

Third  degree  forms  are  treated  as  in  the  preceding,  every  effort 
being  made  to  cause  early  separation  of  the  sloughs.  It  is  unwise, 
however,  to  dislodge  eschars  by  force,  as  much  bleeding  and  reinfection 
is  thus  occasioned. 

Antiseptics  nf  the  mercurial  and  carbolic  t>pe  aR-  danj^crous 
because  of  the  possibility  of  absorption,  and  thus  the  less  dangerous 
antiseptics,  like  permanganate  and  iodin,  are  preferable.  Skin- 
grafting  is  very  frequently  required. 

Scarring  and  cotttraclures  arc  quite  likely  to  lead  to  deformities 
about  large  joints,  the  neck  or  fingers,  and,  in  general,  where  tliere  is 
much  need  of  mobility.    The  preventive  Ireatmcnl  is  here  most 
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important,  and  splints  and  posture  must  be  as  much  a  part  of  the  pro- 
cedure as  careful  dressings.  In  bums  about  the  neck  the  head  must 
be  so  tilted  that  the  chin  will  not  be  drawn  toward  the  chest,  11  the 
axillary  region  ts  involved  the  patient  must  be  trained  to  keep  the 
arras  higher  than  the  shoulders;  likewise  bums  about  the  elbow,  han(is. 
knee,  and  foot  must  be  treated  with  the  idea  that  iS  contractures  occur 
the  stiffening  of  (he  joint  will  be  at  such  an  angle  that  the  maximum 
and  nut  the  minimum  of  joint  function  may  persist.  The  daily  use  of 
passive  motion,  followed  by  active  motion,  will  do  as  much  to  limit 
joint  stiffness  in  bums  as  it  docs  in  fractures  and  infections.  If 
necessary,  various  plastic  operations  may  be  perfomied  to  restore 
contour  or  function. 

Many  of  the  scars  remain  for  a  time  sensitive  to  pressure  and 
weather  changes,  and  they  readily  crack  and  may  even  ulcerate; 
eventually,  however,  these  difTicullies  disappear. 

Gastro-iiUcslinat  ctnnplkalions  arc  best  treated  by  careful  dieting 
and  the  use  of  such  drugs  as  bismuth,  salol,  and  others  of  that  class. 

Urinary  compliaUions  require  the  free  use  of  water;  urotropin, 
salol,  and  bcnzoatc  of  soda  may  also  be  indicated.  The  priiscnce  of 
albumin  Is  often  an  incident  and  does  nut  necessarily  Indicate  gross 
or  lasting  kidney  damage  even  if  associated  with  blood  and  various 
kinds  of  casts.  These  manifestations  quite  regularly  disappear  just 
as  they  do  in  any  other  toxemia. 
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Heat  Stroke;  insolation;  Thermic  Fever 
Two  forms  are  described:  (t)  Heat  exhaustion;  (2)  sunstroke. 
Each  of  these  is  predisposed  to  by  any  set  of  causes  tending  to 
diminish  bodily  resistance,  and  of  these  may  be  mentioned  fatigue. 
poor  footl,  improper  hygienic  surroundings,  and  the  excessive  use  of 
alcohol,  notably  beer  and  whisky.  Actual  exposure  to  the  sun  or  hot 
weather  may  be  the  direct  cause,  but  high  temperature  imder  any 
method  of  contact  is  equally  causative.  In  our  climate  the  majority 
of  cases  occur  after  a  series  of  hot  days,  the  seizures  appearing  while 
ibc  patient  Is  in  the  open,  .'\nother  group  is  represented  by  stokers, 
firemen,  and  others  who  work  in  places  of  high  temperature  and  are 
"overcome  by  the  beat." 

(i)  Heat  exhaustion  may  occur  in  or  out  of  doors,  and  the  onset  U 
usually  gradual,  with  a  feeling  of  great  exhaustion,  headache,  and  dizzi- 
ness, soon  followed  by  nausea  or  vomiting  that  may  lead  to  actual  col- 
lapse. The  patient  looks  flushed  or  pale,  the  skin  is  generally  hot  and 
bathed  iu  cold  sweat.    The  pulse  is  rapid  and  feeble 
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and  the  respirations  shallow.  Temperature  is  rarely  over  loj*  F.  and 
ranges  from  this  to  subnormal.  The  unconsciousness  of  the  collapse 
is  not  profound,  and  the  pupiU  if  dilatwl  will  respond  and  the  patient 
can  be  aroused. 

(2)  Sunstroke  usually  comes  on  suddenly  and  the  patient  is  found 
unconscious  and  in  collapse;  less  often  the  syniploms  uf  the  foregoing 
may  first  appear.  T>pical  and  well-marked  cases  manifest  general  or 
local  con\'uUions  of  a  tonic  or  clonic  type.  Such  a  patient  has  usually 
a  flushed  or  hot  skin,  with  a  rapid  and  bounding  pubw  and  stertorous 
respiration;  later  the  cardiac  and  respiratory  signs  are  those  of  col- 
lapse. The  temperature  is  over  103"  F.  and  may  be  so  high  in  fatal 
cases  that  the  average  thermometer  will  not  register  it.  Incontinence 
of  bladder  and  rectum  is  common.'  Delirium  frequently  occurs  if  the 
temperatun?  remains  persistently  elevated. 

Treatment.^The  indications  arc  to  (i)  reduce  temperature,  (2) 
combat  collapse,  and  (3)  prevent  complications. 

( 1 )  Temperature  is  best  controlled  by  ice-water  spong^g.  spraying, 
or  baths.  The  usual  procedure  is  to  employ  cold  cvternally  until  the 
temperature  shows  a  steady  but  not  too  sudden  decrease,  repeating 
the  sponging,  spraving.  or  bath  if  a  sudden  rise  appears.  COld  cloths 
or  ice-bags  are  kept  on  the  head  after  the  patient  is  put  to  bed.  A  very 
sudden  drop  of  temperature  is  a  bad  omen. 

(2)  Collapse  is  treated  by  hj-podermics  of  whisky,  strychnin,  digi- 
talis, caffein.  or  reme<!ies  of  that  t\pe.  If  there  has  been  much  loss 
of  bodily  fluids  and  the  pulse  dtws  not  gain  in  volume  by  these  means, 
repeated  rectal  use  of  a  pint  of  salt  solution  and  4  ounces  of  whisky 
may  prove  effective. 

(3)  Complications  like  delirium  tremens,  pneumonia,  anuria,  intes- 
tinal hemorrhages,  and  continued  vomiting  demand  appropriate  treat- 
ment; but  all  of  these  are  to  be  disregarded  until  the  originating  condi- 
tion is  relieved  and  the  remaining  temperature  is  dcfmitely  known  to 
arise  from  a  complication  and  not  from  the  initiating  or  relapsing  heat 
stroke. 

Many  of  these  patients  remain  for  a  long  time  intolerant  to  high 
temperature,  and  some  of  them  have  more  or  less  well-marked  evidences 
of  peripheral  neuritis,  tachycardia,  and  impaired  respiration.  Sub- 
jective svTnptoms  like  dizziness,  headache,  various  pains  in  the  head 
and  b(M]y,  and  .sinrcial  sense  defects  also  may  persist  for  a  time- 

Prognosis  depends  upon  the  individual,  the  extent  and  duration  of 
symptoms,  and  the  opportunities  for  prompt  and  adequate  treatment. 
AlcohoUcs  constitute  the  largest  proportion  of  patients  and  in  them  the 
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mortality  is  highest.  Patients  surviving  forty-eight  hours  usually 
get  well,  but  those  who  have  more  than  two  relapses  usually  die. 
Persistent  convulsions  and  deliiium  arc  bad  features. 


FROST-BrTES;  COKGELATIOIfS 

These  may  be  due  to  sudden  or  prolonged  exposure  to  cold  and  are 
usually  best  shown  in  involvement  of  the  toes,  fmgers,  nose,  and  ears. 

Varieties. — Three  grades  or  degrees  are  described,  as  in  bums. 

First  degree  frost-bites  produce  redness  and  more  or  less  superf'tcial 
inflammation  of  the  skin.  If  this  is  repeated  or  continuous  the 
affected  part  may  swell,  become  livid,  and  less  often  desquamate  or 
ulcerate,  meanwhile  being  itchy  or  irritating,  especially  on  changes  of 
temperature;  lhi.s  condition  is  known  dsckiiblain  or  pernio. 

SeMnd  degree  frost-bites  result  in  the  formation  of  blebs  or  blisters, 
and  when  these  heal  under  a  crust  no  scar  usually  remains. 

Third  degree  frost-bites  produce  more  or  less  deep  ulceration  and 
actual  destruction  of  tissue,  and  in  advanced  cases  gangrene  occurs 
with  detachment  of  the  involved  part. 

By  many  this  last  manifestation  is  known  as  a  fourth  degree  frost- 
bite. 

Treatment. — First  degree  forms  require  restoration  of  circulation 
by  friction  and  cold  applications,  such  us  rubbing  the  blanched  Bngcr, 
nose,  or  ear  with  snow  or  ice  until  the  normal  color  returns,  and 
meanwhile  the  progress  from  a  cold  to  a  warm  temperature  must  be 
gradual. 

Chilblains  should  be  protected  by  adequate  clothing.  Locally  the 
use  of  iodin.  lotions  like  lead  and  opium,  and  various  ointments  will 
be  of  value. 

Second  degree  forms  are  treated  as  in  the  foregoing,  and  later  blisters 
are  opened  aseptically  and  dressed  by  some  mild  antiseptic. 

Third  degree  forms  are  regarded  as  infected  ulcers  and  treated 
accordingly.  If  gangrene  is  present,  the  line  of  demarcation  should  be 
awaited  if  possible,  and  in  the  interval  the  damaged  part  is  kept  dry 
and  elevated,  as  these  measures  tend  to  prevent  moist  gangrene  and  the 
spread  of  the  process. 

In  case  of  general  freezing  the  patient  is  to  be  gradually  "thawed 
out"  by  being  placed  in  a  cold  bath  in  an  unhealed  room,  friction  being 
applied  by  cold  towels.  After  several  hours  the  bath  b  to  be  gradually 
raised  to  the  average  room  temperature  (about  70*  F.)  and  then  the 
patient  can  be  put  to  bed  and  further  treated  as  required. 


CHAPTER    XVII 


INJURIES  DUE  TO  ELECTRICITY;  TO  COMPRESSED  AIR 
OR  CAISSON  DISEASE;  INJURY  FROM  ILLUMINATING  GAS 

INJTJRIES  Doe  to  Electricity 

Accidents  from  this  source  are  relatively  common  owing  to  the 
wide-spread  industrial  use  of  electricity,  particularly  as  a  source  of 
light  and  power. 

What  follows  is  very  largely  taken  from  the  author's  article  of  similar 
title  read  in  March,  1909,  before  the  Surgical  Section  of  the  New  York 
Academy  of  Medicine,  and  subsequently  published  in  the  Journal  of  the 
Amtrkan  Medical  Association,  April  2,  3910,  vol.  liv,  pp.  1127-1132. 

Authoritative  information  as  to  the  phyacal  eflecLs  of  electricity 
is  ver>^  scanty,'  especially  in  American  literature,  but  in  Germany 
(notably  through  the  investigation  of  Jcllinek')  and  in  France  and 
Great  Britain  there  has  been  much  preliminary  experimentation  and 
subsequent  case  reporting  by  physicians;  but  in  this  country  investiga- 
tion has  been  limited  almost  solely  to  electric  engineers,  and  case 
reports  have  been  few  in  number. 

For  an  intelligent  unden;  tan  (ting  of  the  subject  it  is  necessary  to 
know  some  of  the  usual  technical  terms,  and  they  can  be  stated  thus; 

The  volt  is  the  unit  of  pressure.  The  ampere  is  the  unit  of  strength. 
The  ohm  is  the  unit  of  resistance.    The  coulomb  is  the  unit  of  quantity. 

But  for  all  practical  medical  purposes  it  is  enough  to  remember  that 
the  wi^is  the  unit  to  expressprcssure,  intensity,  orelectromotive  force; 
and  that  the  ampere  denotes  strength  or  rate  of  current  flow.  The 
volt  is  the  impelling  force  which  moves  the  electricity  through  any  con- 
ductor. The  okm  is  the  unit  of  resistance  and  expresses  that  quality 
of  the  conductor  which  resists  the  passage  of  electricity  through  it. 

Electricity  Bowing  through  any  conductor  is  impelled  by  the  volt- 
age applied  to  the  circuit  and  is  opposed  by  the  resistance  of  the 
drcuit.     In  direct  current  circuits,  and  in  alternating  current  cir- 

I  In  adttidon  lo  the  subscqurnt  niunbcml  rclcrenccs  the  following  may  be  coasulteO: 
F.  Batelli,  Rev.  mU.  dr  la  Suissf  romandc,  1902;  M,  \.  Cleaves.  Rff.  Uandbiyok  Med.  Sc. 
Si,  741;  Crilt  and  Mack-od,  Atrurr.  Jaiir.  of  Mf4.  Sd.,  1^5,  p.  417;  K  II.  Cunninjihajn. 
Jtrw  VorkMai.Jaur.,Orl.  31-28.  iSoij;  li.  I..  Jitney,  Brilhh  MaJ.  Jviir.,  18115,  i,4,68;J.H. 
Lloyd,  Xfed.  News.  Nov.  24. 1894;  Mills  and  WciscDburg.  I'nhmlty  oj  I'tnnt^oania  Mrd. 
BM.,  Mufd)  and  April,  iQoy,  E.  A.  Spiulta,  Nru-  York  Med.  Rttord,  January  4.  <9«; 
Pro€.  Amef.  Phil.  Sot..  1008.  Jour.  Med.  Sac.,  New  Jersey,  1000. 

*S.  JelUnek,  numerous  nrtirles  in  Oerman  ircdir^al  joumsU.4. 
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cuits  when  Uie  current  and  electromotive  force  are  "in  phase,"  the 
rate  of  current  Row  is  directly  proportional  to  the  voltage  and  in- 
versely proportional  to  the  resistance.  This  rate  is  measured  in 
amperes,  and  its  numerical  value  is  found  by  dividing  the  volts  by 
the  ohms  (I  =  E/R;  "Ohm's  law"). 

Ordinary  conductors  carry  currents  of  three  varieties:  Direct 
(or  continuous),  alternating,  and  interrupted. 

The  contact  may  be  of  four  kinds,  viz..  pcsittTC,  where  the  body  is 
firmly  and  constantly  pressed  against  the  tonductor;  parliai,  where 
the  contact  is  slight  and  steady;  brushing,  where  the  contact  is 
slight  and  for  a  short  interval,  and  arcing,  where  the  current  reaches 
the  body  via  a  vapor  through  which  the  current  passes.  The 
intensify  may  be  (i)  Unt>  (too  to  300  volts);  (2)  medium  (400  to  600 
volts);  high  (1000  volts  and  over);  this  classificalion  being  that 
adopted  by  Prevost  and  Batelli,  of  Geneva,  as  the  outcome  of  many 
experiments. 

The  duration  of  conUui  may  be  (i)  short,  from  one  to  five  seconds; 
(3)  medium,  from  five  to  eight  seconds;  and  (3)  long,  from  eight  seconds 
upward. 

Mode  of  receipt  is  generally  by  charged  ( i)  wires  or  rails;  (2)  metal  ap- 
paratus or  tools;  (3)  flashes  or  arcs  which  are  productive  of  bums  only. 

The  average  electric  pressure  in  electric  lighting  is  from  roo  to 
225  volts  (direct  or  alternating),  usually  about  no  volts;  in  over- 
hea<l  and  underground  trolley  systems,  from  500  to  650  volts  (direct); 
suburban  lighting  circuits.  1000  to  6600  volts  (alternating  with  trans- 
formers to  reduce  the  pressure  for  use);  series  arc  lighting  circuits, 
2000  to  6000  ((lirL-ct  or  alternating);  in  overhead,  long-haul  railway 
systems,  as  in  the  X.  Y.,  N.  H.  &  H.  R.  R.,  11,000  volts  (alternating), 
or,  as  in  the  C.  M.  &  St.  P.  R.  R..  3000  volts  (direct).  In  third 
rail  systems,  like  the  New  York  Subway,  the  voltage  is  about  650 
(direct).  The  highest  voltage  transmitted  by  wire  in  this  country  is 
that  generated  by  the  Pacific  Light  andTower  Co.,  150,000  volts. 
Another  system  transmits  120,000  volts  between  Cleveland  and 
Nashville.  The  Toronto  Power  Co.  transmits  85.000  volts  from 
Niagara,  and  a  Connecticut  company  uses  i3o,ooa 

\  voltage  of  from  300  to  500  is  usually  not  dangerous,  but  the 
alternating  current  is  considered  to  be  more  dangerous  than  the 
direct,  although  Jellinek'  believes  the  reverse.  In  the  electrocution  of 
criminals  from  1300  to  2000  volts  are  used,  the  average  being  1800 
of  the  alternating  type,  the  amperage  being  7  to  9. 

'  Arthi9.  Uttntim  Ray,  Jonimry,  1913. 
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The  physical  effects  are  mainly  determined  by  ihe  following: 
1.  AmouQt  and  duration  of  current. 
3.  Site,  UiJe.  and  area  of  contact. 
3.  The  indmdual. 

1.  Amount  and  duration  of  ciirrenl  is  the  main  essential,  and  the 
greater  ihe  degree  and  the  longer  the  duration,  the  greater  the  effect. 
High  voltage,  long  duration,  and  positive  contact  generally  predicates 
coma,  severe  s>-stcmic  shock,  bums,  and  oftentimes  death.  Medium 
intensity,  with  medium  duration  and  partial  contact,  generally  means 
burns  of  the  second  or  lesser  degrue.  less  profound  coma  and  shock 
with  more  or  less  paresthesia,  especially  numbness  and  tingling.  Low 
intensity,  with  short  duration  and  brushing  contact  generally  means 
burns  of  the  first  degree  or  none,  slight,  if  any.  coma,  and  moderate 
paresthesia,  mainly  of  llic  tingling  tj-pe.  Low  intensity,  with  brief 
duration  and  partial  contact,  generally  menns  absence  of  bums  or 
systemic  s>Tnptoms.  paresthesia  of  the  formication  type  being  generally 
alone  complained  of. 

Amperage  is  so  variable  that  il  has  not  been  mentioned  because 
of  its  uncertainty,  but  the  higher  it  is.  the  greater  the  effect  in  general; 
-^  ampere  is  generally  regarded  as  safe;  over  i  ampere  is  usu- 
ally fatal,  assuming  that  the  otlier  factors  are  proportionate. 

2.  Site,  type,  and  area  of  contact  is  less  important,  pursuant  to  the 
physical  law  thai  electricity  takes  the  shortest  route  between  two  elec- 
trodes, and  this  has  led  to  investigation  to  determine  the  resistance 
of  various  bodily  elements  to  the  transmission  of  electric  energ>'. 
'I'his  pathway  of  the  current  is  along  the  route  of  least  resistance,  and 
Jcllinek  states  that  one  path  is  through ,  and  the  other  over,  the  surface 
of  the  body.  It  has  Ix-en  found  that  the  ti.ssues  transmit  proportionate 
to  the  amount  of  their  fluid  constituents;  the  more  saline  this  is,  the 
better  the  conductivity.  Blood  is  the  best  conductor,  mainly  because 
of  the  ?aline  serum.  Muscle  comes  next,  nerve  tissue  follows,  and  bone 
is  a  poor  conductor.  Similarly,  experiments  have  shown  that  the 
bodily  tissues  exert  varying  resistance  to  the  passage  of  electricity,  as 
denoted  by  the  unit  of  resistance,  the  ohm.  1"he  average  human 
resistance  is  1000  ohms.  Dry  skin  is  very  resistant,  and  one  observer 
(Jolly)  says  that  this  is  150  times  greater  than  that  of  the  underlying 
tissues.  Jcllinek  states  that  the  average  resistance  of  the  integument 
varies  between  30.000  and  100,000  ohms,  and  may  reach  1,000,000 
ohms  for  calloused  hands.  A  dry,  hard.  Uiick  skin  offers  more  resist- 
ance than  one  that  is  moist,  soft,  or  thin;  an  acid  or  alkaline  perspira- 
tion reduces  the  resistance,  while  an  oily  skin  raises  the  resisting  power. 
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If  a  Strong  alkali  be  applied  to  the  skin  so  thai  the  oily  secretions 
are  removed.  Ihe  resistiince  is  much  lowered,  so  thai  the  subject 
experiencing  Ultie  effect  from  lOO  volts  might  be  disturbed  by  lo  volts. 
Larrat'  says  tiiat  if  muscle  it.  given  a  standard  resistance  of  i,  then 
ncn'e  and  Oirtilage  can  be  denoted  by  25;  Ijone  as  15  to  20;  and  the 
skin  and  epidermis  as  between  roo  and  500.  Electric  energ>-  meets 
greater  resistance  passing  transversely  to  the  axis  uf  a  tissue  than  wheii 
transmitted  longitudinally,  this  being  6  ;  i  in  muscle.  3  : 1  in  nervc- 
tibers.  Turner's  experiments  indicate  ihal  transmission  from  hand 
to  hand  meets  with  a  resistance  of  1375  ohms;  through  »)ne  hand,  qoo 
ohms;  from  cheek  to  cheek.  600  ohms;  from  one  supramalleolar  region 
to  another,  700  ohms;  and  through  the  calf  of  leg,  350  ohms.  Nerves 
and  blood-vessels  are  the  vulnerable  points. 

As  cumpared  with  any  metal,  the  body  is  a  poor  conductor,  it 
being  calculated  that  muscle  is  1 1 5.060.000  times  a  poorer  conductor 
than  copper.  It  has  also  been  estimated  that  i  inch  of  the  sciatic 
nerve  hju>  eight  times  the  resistance  of  the  .Atlantic  cable' 

The  greater  the  area  of  contact,  Ihe  grt'aler  the  effect,  espcoaliy  if 
the  current  traverses  vital  parts,  notably  if  the  heart  is  in  circuit. 

3.  The  individual  variation  means  the  personal  equation,  and  it  is 
strikingly  similar  to  that  of  drug  iiliosyncrasy,  notably  as  to  sex.  age. 
physique,  occupation,  and  temperament.  Males  are  less  affected 
than  females;  the  aged  offer  less  resistance  than  the  young  on  account 
of  the  constituents  nf  the  blood-vessels;  those  of  rugged  and  muscular 
physique  have  a  greater  conductivity  than  those  of  the  opi>osite  type; 
the  phlegmatic  are  subjectively  less  prone  than  the  neurotic;  those 
accustomed  to  electric  energy  are  often  less  influenced  than  the  novice. 
Illness,  sleep,  and  alcoholism  render  persons  less  sensitive.' 

Variations  as  to  lime  of  day,  type  of  clothing,  amount  of  food  in 
the  stomach,  and  general  well  being  uU  seem  to  exert  some  influence; 
but  the  given  effect  cannot  always  be  determined  by  these  factors,  and 
I  have  known  electric  workers  to  have  practically  no  effects  from 
contact  under  circumstances  that  left  no  doubt  as  to  high  voltage 
traversing  the  system.  If  the  person  is  prepared  for  or  expects  the 
shntk  the  efTi-vt  is  better  Ijorne. 

Phyacal  Effects.    In  a  general  way  these  are  three  in  number: 

1.  Deaths. 

2.  Bums. 

3.  Nervouii  symptoms. 

'  ELeclrDtbtoqik-,  quoted  by  Dawson  Turner,  AlaHuai  of  Praelical  Medie^l  Be 
p.  188. 

■  Bcaid  and  Kockwcll,  p.  16S.  *  F.  B.  .\9i[HDwall.  luinttl,  190},  p.  660^ 
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Death  from  electricity  is  usually  sudden,  and  is  best  represented  by 
the  execution  of  criminaLs.  lightning  stroke,  and  unexpected  contact 
with  highly  charged  materials,  the  body  completing  and  short-circuit- 
ing two  conductors.  Under  such  circ  urns  tun  ccs  there  may  or  may  nut 
be  decided  external  evidence  of  what  has  occurred,  any  such  taking  (he 
form  o(  bums  of  varying  degree,  areas  of  lividity  or  ecchymosis.  or 
simple  crimsoning  to  mark  the  place  of  entrance  or  exit  of  the  current. 
It  is.  however,  very  unusual  for  a  lethal  dose  of  cleclricily  to  fail  to  leave 
some  visible  evidence  at  the  points  of  contact.  Postmortem,  such 
cases  are  surprisingly  free  from  gross  nucroscopic  changes,  and  the 
most  careful  search  of  all  the  tissues  has  as  yet  failed  to  give  any 
adequately  uniform  cause  of  death.  The  tindtngs  in  general  arc  not 
unlike  those  following  drowning  or  suffocation.  The  body  of  Czalgos, 
assassin  of  President  McKinlcy,  was  subjected  to  the  most  minute 
scrutiny,  especially  by  Spitzka's  examination  of  the  brain  and  cord,  but 
nothing  more  than  the  customary  fluidity  itnd  venous  stasis  of  the  blood 
with  flaccidily  of  the  heart  muscle  was  found.  In  a  still  more  recent 
autopsy  of  an  electrocuted  murderer  the  same  negative  findings  were 
recorded.  Still  later,  Spitzka  and  Radasch'  report  finding  in  the 
brain  of  five  electrocuted  criminals  [jeculiar  circular  areas  runging  in 
diameter  from  25  to 300 mm.  Theauthorsbelieve  these  to  indicate  the 
electrolyplic  action  of  the  current  liberating  gas  bubbles.  Obser\'cra 
appear  to  have  two  main  theories  to  account  for  death  under  such  cir- 
cumstances: one  being  that  the  heart  muscle  is  paralyzed  by  a  tetanic 
spasm  analogous  to  that  nbsenr"able  in  skeletal  muscle  under  high 
voltage;  and  the  other  theory,  that  there  is  a  definite  cellular  destruc- 
tion, especially  of  the  vital  centers,  In  connection  with  thLs  last,  it 
has  occurred  to  me  that  the  disintegration  that  seemingly  takes  place 
may  generate  toxic  materials,  thus  adding  a  chemical  to  a  mechanical 
irritation  that  almost  immediately  kills.  Death  from  low  tension 
current  is  by  heart  fibrillation;  heart  and  respiration  alike  fail  from 
lethal  medium  tensions;  and  respiratory  failure  is  the  cause  of  death  in 
high  tension  accidents.' 

Burns  by  electricity  differ  from  those  due  to  extremes  of  tempera- 
ture only  in  origin,  and  they  may  be  of  the  usual  first,  second,  and 
third  degrees.  An  electric  bum  is  an  index  of  resistance  of  the  tissue 
affected,  and  always  indicates  that  the  full  strength  of  current  has  not 
been  received.    The  character  of  the  bum  is  sometimes  determined  by 

'  Amer.  iSrd.  Jour.  Set..  Sept.,  191 1. 

■  I,.  Minot.  Dc3  acddeni.i  causes  par  I'cmploi  industnel  dc  rftlectridU,  eU-.I^ms,  1908. 
p.  31,  quoting  Ti^-Mt  uid  Uatclli. 
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the  type  of  metal  acting  as  a  conductor,  and  bums  by  arcs  and  flashes 
from  copper  conductors  sometimes  protluce  less  severe  burns  than  those 
cmanaLing  from  iron  orstet-l.  By  contrast  with  bums  due  to  flame,  or 
contact  with  steam,  hot  solids  or  liquids,  deep  electric  bums  are  appa- 
rently less  painful,  produce  less  systemic  shock .  and  heal  more  quickly. 
This  was  vividly  impressed  on  me  in  a  recent  Harlem  Hospital  service, 
where  in  adjacent  bi'ds  lay  patients  who  sustained  inx-gularly  distrib- 
uted burns  of  all  degrees  in  an  incendiary  fire,  and  also  those  who  had 
received  "third  rail"  burnsithe  former  had  more  systemic  symptoms, 
the  burns  were  more  intractable  to  treatment,  and  the  complaints  of 
pain  were  greater  than  in  tlie  latter  class  of  cases.  This  is  probably 
due  to  the  fact  that  electric  destruction  of  tissue  is  sudden  and  absolute, 
as  if  done  by  electric  cautery.  The  contrast  is  even  greater  by  com- 
parison witli  burns  from  hot  liquids,  such  as  boiling  water,  oil,  or  tar, 
and  this  irrespective  of  the  surface  areas  involved.  The  resultant  scar- 
ring and  contraction  appear  about  equal,  even  though  electric  bums 
are  often  more  diffusely  distributed  over  widely  separated  areas  than 
burns  of  oUier  kinds.  Many  electric  bums  arc  characterized  by  the 
lack  of  suppuration  and  the  smoothness  of  the  resulting  scar.  If 
the  clothing  is  ignited,  there  is  added  the  clement  of  heat  bums  to 
those  which  may  be  the  direct  result  of  electric  contact.  Sometimes 
metallic  particles  are  deposited  on  the  skin  (as  if  electroplated), 
causing  a  brownish,  dry,  stiff,  painless  burn  that  leads  in  a  few  days 
to  a  flaky  peeling  of  the  skin. 

Burns  resulting  from  partial  or  arcing  contact  often  heal  slowly  and 
show  a  tendency  to  skiugh  or  to  become  gangrenous,  especially  if 
the  trophic  supply  is  involved.  Cases  of  this  type  sometimes  giix 
external  signs  disproportionate  to  the  undcriying  damage,  and  the 
severer  symptoms  may  be  a  few  days  m  appearing,  and  then  show  as 
isolated  or  confluent  areas  of  a  more  or  less  gangrenous  type.  From 
the  time  of  receipt  of  burns  of  this  kind  to  the  outbreak  of  severer 
manifestations  the  interval  period  is  always  filled  by  symptoms 
indicative  of  more  or  leas  deep-seate<i  damage,  in  addition  to  the 
superficial  evidences. 

I  have  had  many  opportunities  to  examine  cases  of  electric  injuries, 
and  one  of  the  worst  of  these  was  the  following: 


Case  i. — Ilhlory. — S.,  a  laborer,  wu  wt>rkin{;  tn  a  manhole  rcpBuinfl  the  "cbuutd 
raO  "  of  one  of  tlic  surface  roads,  the  current  of  SS**  voUs  being  t  umeil  on.  In  some  mjuiner 
he  (dl  against  thU  chArt^Ml  mil  so  that  hb  back  contacted  at  about  the  1o«-er  »capulju  In-d. 
his  feet  being  srouodcd  on  con<rrrte.  He  remained  in  that  portion  nevtai  ndnutes  ud 
when  releued  was  found  to  h«w  a  third  degree  bum  that  practii-ally  oadiBred  his  b&d: 
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(mm  midv.tpuLir  In  ihe  lower  himlmr  rcKinn.  and  il  u  •aJd  that  the  tium  rearheil  far 
■mou]^  to  cxpoK  ihc  undcrl>'ing  viscvra.  Jlc  sullcrcd  profoundly  from  shock  and  was 
uiK-omciuiu,  and  hu  recovery  wait  prouuctcd.  Even  at  Uiis  date  (six  years  luier)  tlicre  is 
an  unhealed  area  about  ]  by  4  inrhce  In  the  central  portion  of  the  scar,  but  all  vxcept  this 
space  Hi-atriud  withmit  «kin-i^tln|;  in  a  remarkable  way  conndeitag  the  oiigina]  extern 
and  se^-crity  of  the  wnund. 

Subsrqiiftil  lliflory. — Some  yean  Uler  he  vra»  »een  and  exhibited  by  me,  and  at  that 
time  he  bad  a  hmtcrtly'sba[>ed  .11-ar  13)  by  1 1  inchct  in  the  involved  area,  in  the  lower  por- 
tion of  which  was  a  supposed  lumbar  hernia.  The  var  hctd  rontmcled  enough  »l.  first  to 
almaat  draw  the  winftn  of  his  scapulir  tngether  and  spinal  flexion  was  impo^iibk';  but  by 
conttnuett  nclf-bemltng  and  in»nifiiibitinn  of  hift  back  he  m>  far  rccnvfrrcd  as  lu  be  iible  to 


fTg'5ll> — ^Third  degree  clec trie  bum  extending  from  midjcapuUr  to  lower  lujabar  res<*><^ 

resume  manual  lalmr.  Ijiter  he  was  operated  on  by  me  and  Ihe  supposed  lumbar  hernia 
proved  to  be  rcCractexl  bundle*  of  musclc-fibcT.  The  above- men  I  ion  wl  unhealed  areas  were 
covered  by  autuseiRius  TbierMrh  iinifLs,  but  hcalinc  was  not  yet  complete  in  January,  iqio. 
Heat  no  lime de<i'elo|>c<i  a  traumatic  neuro<u  (Fig.  511). 

Case  i.—;/(»tor_v.— Another  icvctt  caa*  was  thai  of  I).  H.,  aged  twenty-three,  iro^ri- 
I  woiier,  bom  in  ['inland.  He  was  working  on  an  inan  trestle  r^poirinK  overhead  wires  ol  a 
Kuburbun  electric  and  steam  railroad,  and.  while  a»umiii^  an  upright  jxtsilion.  his  led 
ocd|»(Bl  and  cbvicular  reKions  conUcied  with  a  wire  bearing  11 .000  v«lt».  and  be  became 
temporarily  uncooscioua.  Through  the  courtesy  of  Dr,  F.  IJ,  Littlewood  he  was  seen  with 
Ihk  physician  ten  days  later  at  ibe  New  Korhclle  Hospital,  and  at  that  lime  he  was  able 
to  be  out  of  bed  for  a  portion  of  each  day. 

ExamiiMlian. — He  iJirii  presenicd  numciTjub  sloughing  and  granulating  bums  of  the 
Wl  upper  extremity  and  cheat,  and  an  extensive  third  degree  btim  of  the  left  occiput 


630 


TRAUMATIC  SURGERV 


and  of  the  soles  of  the  feet.  He  had  liltk  if  any  t>-«temk  stiork  or  xpsa.  Then  wu  no 
ner^-t>aH  involvement  organically  or  Euactionally.  Mrntally  he  w&s  u  &pt  as  could  be 
eKpettetl,  ciinikirl«ritiK  the  fxcl  that  about  one-Mxtii  of  hi»  budy  was  more  or  leu*  tuully 
biimcd. 

The  duration  ot  conuict  in  thi^  (.use  Lould  not  be  iLSceruincd,  but  it  must  ha\-e  been 
short  and  imperfect,  as  it  U  to  be  noted  that  the  inontiict  was  on  the  head  and  the  left 
tipfwr  extremity,  and  that  he  was  grounded  by  his  fed  standing  on  a  metal  support  f\  tliai 
the  main  part  of  his  tiii-ly  v,xi  temporarily  a  part  of  the  circuit.  He  wore  no  hal.  ami  hi^ 
i^bouliicr^  were  biired  t;xiej>t  for  a  thin  shin,  and  he  had  no  tooU  in  his  hand».  Thcurvik- 
uUy  this  man  should  liavt:  been  un:ible  to  with&tiuid  electric  tbtxk  of  that  volume,  but  the 
burns  ex-idcnrcd  the  fiu't  that  only  a  iKirtiQn  of  the  ^-oliagc  wan  received.  I  am  told  by 
Dr.  Littlcwood  that  he  mode  an  excellent  r«covety,and  that  his  progress  and  subscquenl 
»>inptama  were  thottc  typical  of  severe  bums. 

Cask  ,(. — llhlory.  --1  am  .-tlso  indcbtal  to  Dr.  Uttlewood  for  [Kite»  of  the  rase  ot  }.  M.. 
who  was  workinK  on  the  same  railroad  and  who  came  in  contact  with  a  transformer  *i>  that 
his  left  shoulder  apparently  received  1 1.000  volt». 

Exitminaliott. — He  immediately  bc<ramc  unfonsciou^,  and  when  seen  at  the  New 
Kofhellc  Hospital  by  Dr.  Littlcwoofi  had  severe  hunu  of  the  entire  left  half  of  the  body, 
and  the  lole  of  each  fool  nliowcil  two  large  blebs  about  the  circumference  of  a  dollar.  Hta 
Icm^KTiiliiTc  ratiKerl  from  98°  lo  oo  %  [' ,  pul*e  00  l"  1  ^o,  rciiitratitms  10  to  40.  The  nert 
night  hcbcK^in  to  vomit,  and  ilevelij[>«l  an  uncontrollable  Nogultus.  The  vontitus! 
biliary,  and  a&sumod  the  type  xen  in  ]|;ustruduudenitis  lollowiiiK  >even:  bums  of  lUs 
other  orii^n. 

He  died  r^rly  on  the  fourth  flay  apparently  from  systemir  shork.  In  this  Okae  [be 
manner  and  duration  of  lonUct  waa  problematic,  but  it  i<>  »lutcd  that  the  contact  ■ 
fdcan  ajtftrL'i'ijible  Itmeantl  that  he  wa»pn>b;ibly  KruundciUin  mulal  juilxiiif;  fmrn  tbebli 
of  the  feet.  It  is  lo  be  nomJ  thai  the  respiratory'  rhythm  was  more  disturbed  than  thi 
of  the  heart,  and  thai  hi>>  temiiemun:  w:m  at  no  time  more  than  one-halt  decree 
normal  Death  in  thti  instani'c  wa.s  probably  due  to  respirator)-  failure  at'comf 
by  [Ninilysis  of  the  diaphragm.  No  autopsy  win  itcrmicted.  The  cauA;  of  the 
duodenal  symptoms  in  any  class  of  severe  burns  has  never  been  ttatisfactorily  eiplained, 
and  it  is  Kenerally  a  lud  feature. 


Nervous  Symploms.— In  the  absence  of  direct  destructive  or  in- 
flammatorj'  damage  to  nervc-fibcr  and  the  subsequent  development  of 
a  more  or  less  localized  neuriti-s,  the  nervous  cflecls  are  almost  Invari- 
ably those  of  the  hvsteroneurnsthenic  tA^>e,  U  being  ntre  in  my  expe- 
rience lo  find  cither  neurosis  separately  as  a  consequence  of  electric 
or  any  other  form  of  Iraunia.  I  have  never  known  an  organic  disease 
of  the  central  nervous  system  to  develp  from  the  passage  of  electricity 
through  the  body,  nor  does  the  available  literature  narrate  more  than 
one  instance  of  this  nature.  If  a  direct  injury  hius  been  done  to  nerve- 
liber  the  symptom.s  will  be  those  corresponding  lu  the  distribution  of 
the  aiTected  nerves,  and  lience  no  description  is  needed. 

Where  dirtxt  injury  to  nerve  tissue  is  absent  or  minor  in  extent,  the 
subsequent   development    of    neurasthenic   and  hysteric  symptoms^ 
is  generally  psychic  in  origin  or  dependent  on  auto-  or  heterosugges- 
tion.  and  the  signs  then  presented  arc  usually  disproportionate  to  the 
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actual  physical  damage  susiaincd.  Such  cases  rarely  present  object- 
ive evidences  of  electric  contact  und  occur  usually  in  ihoM-  predisposed 
because  of  a  neurotic  or  actually  hysteric  temperament.  The  flashy 
spark,  or  arc  from  charged  metallic  contacted  points  occasionally  in- 
duces this  set  of  ner\-ous  symptoms,  either  with  or  without  bodily 
contact.  Cases  of  this  and  allied  sorts  are  often  designated  by  the 
term  "electric  shock."  and  less  frequently  as  "electric  neurosis";  but 
the  sjTTiptoms  do  not  differ  in  any  essential  respect  from  the  ordtnar>' 
shock  or  neurosis  attributed  to  any  other  trauma. 

Examination  of  such  a  patient  develops  a  wealth  of  subjective 
symptoms  and  a  poverty  of  objective  sjTnptOms,  and  the  average  case 
will  correspond  to  the  following: 

Case  4. — Hiftory. — Mrs.  F.  was  altRhlinK,  during  a  rain,  (rom  a  t-uburlHin  elwlric  tar 
operated  by  the  ovcrhtad  truUcy  system .  While  nhv  had  one  («>!  on  ihc  tar  pSai/urm  and 
llic  oihcr  on  (he  melal  step,  her  hand  bcin;;  on  the  dnsh-huntllc.  siie  riaim!:  to  have  reivived 
II  "sht>ck,''  the  force  oi  which  threw  her  face  downward  co  ihc  ;;Tound.  Stic  tvas  <itunned 
but  nut  utK.t)nw.'iuus,  did  not  xinnil,  and  when  asnivtcd  tn  Ihc  ndjateni  sidewalk  W4»  able 
lo  dUcuss  the  occurrence  with  some  show  oi  affitation  and  not  3  little  aniccr.  She  walked 
unaided  to  her  home  nemt)y:ind  nuw  her  doctor  MHiitr  tew  hniir)' later.  He  Kave  her  Unions 
[or  the  bruises  ot  the  knee,  elbow,  and  hundii.  'Ihcrc  were  no  burn.«  or  obvious  ctectrit* 
eStxM,  hut  ihc  did  mmplnin  of  tinKlint;  and  needle  Kensaliitn^  in  Ihc  hand  that  tnuchcd  the 
doah-handle  and  in  the  ftiot  that  ronlaited  with  Ihc  metal  step. 

When  I  saw  her  some  (mirlecn  ■days  after  thir  ^ncidenl  she  "■as  iibwl,  wimcvrhnl  [lallid, 
and  bad  a  charactcri*  tic  ally  tenw  and  drawn  expression,  and  wua  markedly  irritable  in 
manner  and  speech,  all  of  tbc  foresoinn  beins  said  to  \x  foreivn  lo  her  normal  >tatc.  Tbere 
was  an  abv-ini»  rapid  tremor  of  the  dn^d  eyelids,  about  the  arnica  oj  the  mouCh,  and  at  the 
ouUtretrhed  finRcrs  and  jinitruded  tonijitje.  Kxtemai  evidences  ni  injur}-  were  lacking 
aadc  from  a  fading  area  oi  bluish  disL-uloration  over  a  palni-sUed  area  just  atiove  the  right 
knee,  probably  from  her  lull.  No  e\iiien(.u3  uf  elcclrit  tonlutl.  or  of  Kj-^alkil  "elttlric 
shock, "  were  present.  No  paraljsts  and  no  areas  (jf  diminished  sensation ;  <onjun(tivnl  and 
[>har>'nj[eal  reflexes  absent;  markwl  dermnKraphia;  knee  jerks  lively,  all  oThers  normal. 
Romberg  siini  marked:  no  Babinski  or  allied  manifestations,  tiait  was  normal  and  pube 
rapiid.  Tliere  were  area.*  nf  nhiflinK  lendcmcvt  ailing  the  Kjiliic,  the.-^  lieiitK  ver>'  im-on- 
stant  ind  readily  brought  out  by  stimtMtinn.  Two  spots  'ncre  found  in  the  up|)cr  dorsal 
refiiun  c-imsiMenlly  tender,  but  she  leaned  batk  in  a  chair  on  ihe^ieKime  areas  and  made  no 
complaint.    There  was  no  conttaclion  of  visual  fields  and  no  color  distortion. 

Here  h  a  typical  nuic  nf  the  mil^ter  form  nt  recoverable  hysteroncura,4thcnia.  and  .the 
had  many  sj-mploms  that  might  as  well  be  sligmatic  05  symptomatic.  She  recovered 
pcrfeelly  in  a  »hi>rl  lime. 

Contrasted  with  the  former  mixed  type  of  functional  nervous 
disturbance,  the  following  case  of  almost  t>pical  hysteric  motor 
liaralj-sis  with  milder  neurasthenic  sjTuptoms  is  narrated; 


Cask  $  —liiilory. — G..  an  electrician,  was  admitted  to  the  Harlem  Hospital  with  a 
history  of  havins  been  injured  two  wecka  pre\-u>u»ly  in  an  oui-uf-town  power-house,  the 
IKitient  HUtinit  tbat  while  holding  a  dead  wire  in  his  left  hand,  some  one  turned  an  Ibe 
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cuirrat  of  I  lo  volts  and  his  hands  and  finjEcre  were  tninicd;  immediRlrly  fingcn  ci  (be  Idt 
hud  concruted;  it  (elt  as  U  so  deiirii  cumnt  poi^  through  )iiin  every  time  his  fingm 
mrereloiKhcd;  he  claims  to  liavclobtiiU  sensation  over  entiiv  led  upiKrcxtrrmity;  andiap 
that  he  rannot  mnvc  hia  lingeni:  he  has  had  niherclwtrir  tiumft.  hut  was ncwr affcciesl  in 
(his  mannc-(  before;  the  current  cnti-ml  thi-  palm  i>(  the  lefl  hiind,  l>ul  the  pbtc  at  exit  u 
imlcnuwn. 

On  examinatinn  tlic  left  hand  [irewntcd  thv  p»L'udo>I)u|iu}-iren'»  ounlrBcdon  *|ipnr- 
ancv  indicated  In  Fig.  51;.  palmar  Qodon  &t  the  mdaairpophalangeal  joints  oi  the 
inner  four  Ongeis  bdn^  mHiked.  that  of  thering  and  liiile  fiDicer  bcinK  nKKt  pniminctiL 
There  wu  no  spparenl  atruphy.  not  was  Uicrc  any  bum  or  ulbcr  sign  of  trauma.  [Ie 
«W>u!d  nnt  prrmit  the  slightest  munipulalion  ni  ihr  cxlrcmily  rxi-Fjit  when  hi»  uttCDtioo 
was  diverted,  and  then  the  fingers  luuld  be  partly  rxlondcd.  Ilr  ilumed  Iom  of 
tliermal  and  t^trtlli;  suRi^tiuci  owx  vnriabk'  arcus  fnim  the  dlx»^\  down;  but  thnc  shifted, 
especially  on  sufKc^l'""-  Ji^id  followed  indciiiilc  llcr^■c  distribution,  .\clivc  motion  of  (be 
wrist  was  limilfd;  that  of  the  elbow  and  shoulder  normal.  He  woM  not  permit  pasiave 
motion,  nor  would  be  i-onseni  to  clatrit  tests.  The  cxamin«tinn  us  to  his  general  state 
ikhcjwred  him  tn  be  in  excellent  i.t>ndilii^n  cxrcjrt  that  he  wajt  of  neurotic  type  jukI  presented 
many  hysteric  stigmatn  and  neurasthenic  matufcstntions. 

Durinj;  the  (octiiifcht  inlCT%'eoiiij:  between  the  accident  and  his  entry  to  the  ho^utol 
he  was  tinder  the  care  uf  a  physidan,  who  had  iciven  turn  some  internal  mcdlratko  whh 
local  iLppUt^tion  ol  iodin.  and  who  is  said  to  ha\-c  mode  a  diagntKds  of  "paralysis  from  elec- 
trir  shock."  At  no  time  were  splints  or  retentive  forms  of  apparatus  rm[iloyed .  I  te  would 
not  conienl  Co  the  pniinxcd  .inciitheli/,alioa,  nur  would  he  allow  a  donuil  niUut  to  be  ap- 
plied, and  attordingly  he  was  (tisnusscd  from  the  hospital  with  a  diagnosis  of  "  h>-strTi(.^ 
paralyse  of  tioud."  There  was  unquestionably  an  element  of  voluntary  exaixeration  lo 
this  instJtncc  as  so  often  happens  in  that  cUss  of  case  in  which  litigation  is  pending.  When 
seen  a  month  later  he  had  regained  function  enough  to  do  his  usual  work  but  still  hod  many 
wbjetlive  complaints. 


Fig.  50. — Fseudo-Dupuytrcn's  ctmtmciion  aa  the  result  of  clecir^c  bum,  showing  marked 
palmar  flexion  ot  the  metacarpophalangeal  joints  of  the  initcr  four  fipgcn. 


Occasionally  there  are  cases  recorded  in  which  blindness  and  deaf- 
ness and  other  special  sense  defects  have  been  attributed  to  eleftric 
contact  or  flashes,  but  all  instances  of  this  sort  are  of  the  hysteric 
variety,  and  fall  into  the  class  of  so-called  "fright  neuroses."  An 
example  of  this  sort  came  to  my  notice  recently  in  which  "blindness" 
was  said  to  have  been  induced  in  a  .susceptible  woman  by  the  flash 
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and  spark  display  when  an  overhead  trolley  vnrc  was  struck  by  a 
metal  beam.  She  was  seateti  it)  her  room  some  200  feet  away  fruni  ihe 
scene  of  this  brilliant  display  uf  li};hl  and  sparks,  but  within  sight  and 
sound  of  the  occurrence,  and  she  claimed  that  she  experienced  the 
sensation  of  a  hall  of  fire  dancing  before  her  eye^,  and  she  immediately 
became  sightless.  Examination  showed  no  organic  defect  of  \Tsion; 
the  case  was  uiie  of  hysteric  amaurosis  induced  by  fright  in  a 
susceptible  person.    Vision  returned  within  a  short  time. 

Other  Effects. — Crile'  says  that  high-tension  currents  produce  no 
chemical  change  nf  importance  in  the  various  tissues  and  organs  aside 
from  the  burning  at  the  placeof  contact,  and  that  thcUuod  is  unaltered, 
To  prove  this,  a  current  of  2300  volts  (alternating)  was  passed  through 
the  head  of  an  animal,  and  during  the  ensuing  month  of  observation 
there  was  no  discoverable  loss  of  function.  The  same  obser\'er  also 
says  that  when  atropin  is  administered  before  the  current  is  applied 
the  inhibitor)-  elTect  is  almost  wholly  obviated.  exce])t  when  the  current 
passes  through  the  heart  muscle,  and  then  death  ensues. 

Treatment  presents  no  special  problems,  inasmuch  as  it  is  for  the 
relief  of  shock,  bums,  or  neuroses.  In  cases  of  profound  injury,  and 
even  where  death  has  apparently  occurred,  prolonged  artificial  respira- 
tion should  be  maintained,  as  in  drowning  cases,  w^ith  compression  of 
the  chest  wall  in  the  precordial  region;  even  digital  compression  of 
the  heart  itself  has  been  proposed,  but  never  successfully  practised. 
The  pulmolor  and  lungmotor  have  proved  of  value,  but  until  they  can 
be  operated  artiticial  respiration  must  be  diligently  given.  Crile 
recommends  rhythmic  pressure  over  the  heart  area,  the  tongue  being 
drawn  out.  as  he  says  that  this  combines  circulatory  and  respiratory 
artificial  stimulation. 

With  the  foregoing  manual  methods  the  use  of  various  stimulants 
of  the  atropin.  str^xhnin,  and  adrenalin  sort  is  abo  advisable. 

Bums  are  treated  after  the  manner  indicated  for  other  burns  (see 
p.  618).  and  it  has  been  obscr\-ed  that  the  so-called  o[>en  method  of 
treatment  is  esiiecially  cfTicacious  in  this  type  of  burn.  Exsection  of 
the  involved  area  and  subsequent  suture  is  also  advised  for  some  third 
degree  forms;  I  have  never  found  this  necessary. 

Neuroses  are  best  treated  by  isolation,  plus  the  mental  and 
therapeutic  means  named  in  discussing  neurasthenia  and  hysteria 
(see  p.  670). 

Prognosis  depends  on  the  extent  of  the  initial  inhibition  symptoms; 

■  G.  W.  Crilc,  iirliclv  on  SurRHitl  Phyuoki^,  Keen's  Surf.,  I,  79  H  teq.;  Ctile  and 
Dollty,  JauT.  Exptr.  iled.,  1906,  viii. 
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ID  patients  that  survive  forty-eight  hours  the  prognosis  is  that  of  the 
absorption  of  septic  and  toxic  products  from  the  burned  areas,  with 
the  developraeni  of  cardiac,  respiratory,  or  kidney  complications,  and 
with,  occasionaliy.  the  presence  of  fatal  gas tro- intestinal  disturbances. 

The  ultimate  scarring  and  contraction  from  the  burns  require  no 
comment.  Neuroses  do  not  ordinarily  develop  until  after  the  patient 
has  recovered  from  the  main  objective  symptoms,  and  these  ncr\-ous 
manifestations  then  frequently  stand  in  relationship  to  a  pending 
claim,  and  recovery  does  not  usually  ensue  until  adjustment  is  effected. 

Conclusions.— It  can  be  staled  that  there  is  no  special  form  of 
physical  elTcct  inherent  to  electricity,  inasmuch  as  every  symptom 
can  be  paralleled  by  other  forms  of  trauma.  Likcnnsc  there  Is  nothing 
pathognomonic  in  electric  shock,  and  the  symptoms  of  it  are  those 
common  to  other  forms  of  systemic  shock,  with  or  without  bums  or 
neuroses.  The  duration  of  symptoms  is  no  more  prolonged  after 
electric  than  other  forms  of  trauma;  nor  docs  there  appear  to  be  any 
sound  basis  for  the  claim  that  one  electric  shock  renders  the  patient 
more  prone  to  similar  experiences,  but,  on  the  contrary,  an  acquired 
immunity  seems  to  be  created  by  repeated  applications.  Electricity  is 
well  understood  scientitically  and  is  governed  by  well-known  physical 
laws,  and  there  is  no  good  reason  for  the  view  often  expressed  that  its 
effects  on  the  human  economy  are  unusual  or  peculiar. 


INJURIES  DUE  TO  COMPRESSED  AIR;  CAISSON  DISEASE 
This  is  an  incident  of  occupation  and  occurs  among  those  who  work 
under  forced  atmospheric  pressure  in  the  construction  of  tunnels, 
bridges,  subways,  foundations,  or  other  subsurface  work  carried  on  in 
compressed  air  locks,  chambers,  or  caissons. 

The  normal  atmospheric  pressure  is  15  jMunds  to  the  square  inch. 
and  workers  in  compressed  air  are  subjected  lo  an  average  pressure 
ordinarily  between  jo  and  40  pounds. 

Hill  slates'  that  he  and  his  assistants  have  been  subjected  to  six  and 
Kven  atmospheres  of  pressure  without  suffering  harm  or  dbcomfort. 
In  subaqueous  construction,  for  ever\'  5  feet  below  ihu  surface  of  the 
water,  about  2  pounds  additional  pressure  is  needed.  Thus,  at  a  depth 
of  37J  feet  beneath  ihc  surface.  15  additional  pounds  pressure  would 
lie  required,  and  this  ts  technically  known  as  "two  atmospheres." 
Pressure  less  than  this  usually  causes  no  s>'mptoms.  and  some  work  b 
carried  on  with  a  pressure  as  high  as  55  pounds.* 

'  8rii.  .\ffd.  Jour..  Kdiruary,  1911. 

*  Tbe  author  quotes  freely  from  the  anicln  of  L.  E.  Hill,  H.  H.  I'cltt»,  and  L.  M.  R)*ui. 
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Physiologically,  the  cotiditioti  is  suppusuU  to  be  due  tu  the-  libera- 
tion of  the  clissulvcd  nitrof^en  gas  from  the  bluocl  into  the  tissues  (Hill), 
the  air  having  been  absorbed  under  pressure  by  the  blood  with  coin- 
cident increase  of  blood-pressure.  Tor  this  reason,  if  the  worker  is 
gradually  subjected  to  the  forced  pressure  there  are  ordinarily  no 
serious  symptoms;  the  same  freedom  follows  if  the  pressure  is 
gradually  reduced  before  the  workman  returns  to  the  surface  level. 

The  majority  of  cases  occur  from  too  rapid  deco7H  press  ion  when 
the  worker  is  suddenly  forced  to  accommiKlate  himself  to  a  change 
from  about  35  pounds  to  the  normal  1 5  pounds,  An  acute  dilatation  of 
the  blood-vessels  is  sai<l  to  occur  under  such  conditions  and  the  tissues 
of  the  brain  and  spinal  cord  arc  most  readily  affected,  leading  to 
evidences  of  pressure,  edema,  or  hemorrhage. 

Causes. — As  indicated,  the  essential  el^'mcnt  is  too  rapid  variation 
of  pressure,  and  this  ordinarily  occurs  during  the  passage  from  the  lock 
to  the  surface.  The  Latin  races  are  said  to  be  more  prone  than  others 
and  the  novice  is  more  susceptible  than  the  experienced  "sand  hog." 
Cardiac,  arterial,  pulmonary,  nephritic,  and  alcoholic  subjects  are  bad 
risks,  and  those  under  twentv  or  over  forty-five  years  also  do  not  act 
weU. 

Symptoms.— The  onset  h  generally  immediately  after  or  during 
release  from  pressure;  in  some  cases  there  may  be  a  delay  of  a  few 
hours,  but  very  rarely  is  there  a  lapse  of  more  than  six  hours.  The 
later  the  onset,  the  milder  the  ^iymptoms. 

There  are  two  main  tjiies.  the  spinal  and  the  cerebral,  and  the 
manifestations  vary  accordingly. 

Spinal  Ty^c  This  is  the  commonest  and  comprises  approxi- 
mately ()0  per  cent,  of  all  cases,  varying  grades  of  severity  existing. 

Meuriiis  Grades. — Here  the  main  symptom  is  pain  in  the  limbs, 
usually  in  the  calf  or  arm  muscles;  these  may  be  cramii-like  or  shooting 
in  character  and  occasionally  may  involve  the  muscles  of  the  chest, 
abdomen,  ami  back.  Ordinarily  these  signs  are  constant,  but  may 
intermit  or  become  paroxysmal;  they  are  commonly  known  as  the 
bends. 

A  respiratory  form,  with  more  or  less  dyspnea,  cough,  and  sense  of 
suffocation,  may  occur  less  often;  this  is  called  the  chokes. 

Itching  may  coexist,  but  swelling  or  discoloration  never  occurs. 
More  or  less  shock  generally  coexists,  so  that  the  f>ulsc  is  quickened, 
perspiration  is  profuse,  and  there  may  be  nausea  or  vomiting. 

Paralysis  Grades  —This  may  be  a  monoplegia,  hemiplegia,  or  para- 
plegia; the  last  is  commonest  and  ordinarily  the  legs  are  most  affected. 
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The  onset  will  be  sudden  or  gradual  and  may  or  may  not  be  preceded 
by  pain.  Sensation  is  generally  not  totally  abolished  even  when  motor 
control  is  wholly  absent.  The  sphincters  may  be  involved  and  the 
reflexes  may  be  altered;  the  reverse  may  also  pertain.  Shock  usually 
coexists.  Cases  going  on  to  lasting  improvement  begin  to  show 
recession  of  symptoms  promptly,  and  in  some  instances  recover^' 
is  brought  about  at  once  after  recompression. 

Hcmatoniyelia.  not  unHke  the  ordinary  traumatic  type  seen  with 
(racturc-dislocaiion  of  the  spine,  may  occur,  and  cases  that  show  little 
or  no  progress  in  six  months  generally  end  fatally  from  sepsis  acquired 
from  infection  of  the  urinary  tract  or  bed-sores.  Unconsciousness 
never  occurs  in  the  spinal  type. 

Cerebral  Type.— Vertigo  Grodes.—Rhi^g  or  roaring  in  the  ears  is 
an  almost  constant  occurrence  of  changed  air  pressure.  Passengers 
passing  under  the  East  River  in  the  local  subway  and  Long  Island 
trains  experience  such  sensations;  similar  experiences  mark  the  journey 
to  New  Jersey  in  the  tubes  of  the  Pennsylvania  and  Hudson  and 
Manhattan  Railway  Systems  also.  Nausea,  staggering,  vertigo,  and 
vomiting  may  also  occur  when  the  pressure  changes  are  greater  and 
Vfhcn  the  compression  or  decomprcsison  is  more  marked;  this  form  is 
commonly  known  as  the  sUif^gers. 

Coma  Grades. — Unconsdousness  may  be  moderate  or  severe,  and 
when  the  latter  occurs  the  outlook  is  grave. 

Delirium  may  occur  and  the  patient  toases  about,  endeavoring  to 
dutch  at  the  affected  side  of  the  brain  in  those  cases  associated  vnxh 
hemiplegia  or  paraplegia.  In  the  semicomatose  cases  the  patient  can 
sometimes  be  aroused  by  irritation  and  may  be  able  to  stand  with 
assbtance.  but  vision  is  generally  limited  to  ability  to  distinguish  light 
from  darknuss.     Marked  shock  alio  exists  frequently. 

Treatment.-  Prophylaxis  is  important  and  applicants  should  be 
rigidly  examined  before  being  allowed  to  work  in  the  locks.  Cardiac, 
arterial,  nephritic,  respiratory,  nasopharj*ngeal,  and  otitic  defects  are 
contra-indicalions  to  emplo\Tnent.  The  markedly  alcoholic  are  bad 
risks,  and  the  use  of  such  stimulants  should  be  limited  as  far  as  possible. 
Persons  less  than  twenty  or  over  forty-five  years  old  should  not 
ordinarily  be  employed.  Men  formerly  working  as  "sand  hogs" 
should  not  be  rc-cmployed  without  examination,  especially  if  previously 
subjected  to  "bends/'  "chokes,"  or  "staggers.*"  Very  few  "sand  hogs" 
are  able  to  work  constantly  more  than  five  years,  and  during  that 
period  re-examination  every  three  months  is  advisable.  A  severe 
attack  interdicts  future  employment 
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Large  organizatiuns  ]>rovide  medical  attendance  in  a  specially  con- 
structed "hospital  lock"  at  the  scene  of  the  work,  and  such  a  "lock" 
is  thus  described  by  Pclton :  It  consists  of  a  horizontal  cylinder  made 
of  J*  to  f-inch  boiler  iron,  a  good  size  being  25  feet  long  and  7  feet  in 
diameter.  It  should  be  divided  into  two  chambers  by  a  partition  in 
which  is  an  air-tight  door  opening  inward.  The  open  end  of  the  lock 
has  a  similar  door.  Both  chambers  are  supplied  with  outlet  and  inlet 
vaU'es,  and  then  the  patient  can  be  visited  without  changing  his 
pressure.     Healing  apparatus  should  be  clcctric- 

Ratc  of  decompression  is  the  main  prophylactic  factor,  and  danger  is 
minimized  when  this  is  done  gradually  and  when  the  men  are  urged  to 
drink  hot  coffee  freely,  and  emerge  wamily  clad. 

Sffinal  cases  usually  respond  promptly  to  recompression :  thai  is,  the 
patient  is  subjected  rapidly  to  about  two-thirds  the  pressure  under 
which  he  was  working  when  attacked.  The  duration  of  the  recompres- 
sion depends  on  its  effects,  and  usually  the  s\Tnptoms  subside  after  a 
few  minutes  of  increased  pressure.  As  soon  as  possible  the  patient 
is  urged  to  stand  or  walk,  and  the  circulation  is  further  stimulated 
by  deep  breathing,  forced  muscle  movements,  or  massage.  The 
legs  and  amis  arc  especially  urged  into  action.  Hypodermics  of 
strychnin,  caffcin,  camphor,  or  other  heart  stimulants  may  also  be 
employed. 

As  soon  as  the  symptoms  subside,  decompression  may  begin  and  the 
ordinar>'  case  is  decompressed  at  the  rate  of  i  pound  in  four  minutes, 
thus  allowing  one  hour  for  ls  pounds  pressure.  In  severer  grades 
decompression  should  be  much  slower,  and  as  much  as  ten  minutes 
should  be  allowed  for  a  reduction  of  1  pound  of  pressure.  Morphin 
may  be  needed  occasionally  for  the  pain. 

If  the  attack  occurs  after  the  patient  has  left  the  scene  of  employ- 
ment, recompression  should  be  resorted  to  as  promptly  as  possible; 
fortunately,  such  .cases  are  generally  not  of  severe  grade.  Patients 
suffering  only  pain  go  on  to  recover>-  spontaneously  (Ryan).  Exercise 
and  forced  activity,  especially  walking,  is  urged  until  the  seizure 
subsides. 

\\Tiere  paralysis  occurs  and  recompression  is  not  available,  massage, 
electricity,  \-ibration.  and  forced  movements  are  advisable;  in  many 
respects  the  necessity  for  this  sort  of  activity  resembles  the  treatment 
of  opium-]>oisoning.  If  the  sphincters  are  involved,  suitable  care  must 
be  provided.  Cases  showing  viwiy  improvement  recover  completely 
as  a  rule ;  however,  if  the  paralysis  persists  after  recompression,  it  is 
likely  to  persist  to  some  degree,  and  is  later  followed  by  atrophy  and 


638 


TRAUMATIC    StTHCEKY 


a  condition  of  ataxia  or  spasticity.    The  treatment  of  these  cases  is 
then  like  that  ol  myelitis  or  peripheral  neuritis. 

Cerebral  cases  of  the  "staggers"  variety  are  also  rccompressed. 
but  this  form  of  treatment  Ls  less  valuable  than  in  the  preceding  vari- 
ety. Rest  and  quiet  in  a  dark  room  are  most  beneficial.  The  attack 
gradually  wears  away,  until  at  iJie  end  of  a  week  the  patient  is  on 
the  way  to  recovery.  Catheterization  of  the  eustachian  tubes  with 
indation  of  the  middle  car  is  of  service  as  well  (Ryan).  Stimulation  is 
given  hypodcrmically  when  needed.  Artificial  respiration,  preferably 
by  the  aid  of  the  pubnotor  or  lungmolor.  is  valuable.  Oxygen  may  be 
of  aid  after  the  patient  is  out  of  the  lock. 


INJURY  FROM  ILLUMINATING  GAS 

Accidental  inhalation  of  illuminating  gas  generally  occurs  from 
failure  to  fully  turn  off  the  stop-cocks  of  chandeliers  or  gas  stoves, 
and  from  leaks  in  gas  pipes  or  gas  mains.  Gas  is  commonly  used 
as  a  means  of  suicide.  Employees  of  gas  companies  and  otiiers 
continuously  exposed  are  sometimes  subject  to  so'called  "chronic  gas 
poisoning." 

The  lethal  effects  are  primarily  due  to  the  irrcspirable  character 
of  the  inhalant. 

The  carbon  monoxid  present  in  gas  is  the  determining  poisonous 
element  because  it  has  an  aiEnity  for  the  hemoglobin  of  the  blood 
three  hundred  times  gn-atcr  than  oxygen.  Fortunately  the  resultant 
carbon  monoxid  htinogiobin  is  relatively  unstable  and  hence  can  be 
decomposed  when  oxygen  Ls  present  in  great  excess,  resulting  In  the 
formation  of  oxyhemoglobin.  Under  such  conditions  it  appears  that 
the  carbon  monoxid  is  expired  as  such  and  Ls  not  converted  into  carbon 
dioxid  as  formerly  maintained. 

Symptoms. — Ordinarily  three  stages  are  described,  depending  utMjn 
the  ia)  amount  inspired,  and  ffi)  personal  susceptibility.  ObWously, 
the  more  concentrated  the  gas,  the  more  rapid  and  severe  the  effects. 
Some  individuals  have  a  marked  tolerance;  others  readily  are  affected 
by  even  slight  amounts.  The  essential  cause  of  symptoms  is  the 
diminution  of  oxyf^en  leading  to  asphy.\ia. 

First  Stage.  Period  of  Exfitemcnl  or  Stimulation, — There  will  be 
evidences  of  mental  excitabiliiy  with  perhaps  giddy,  irrational  or  deli- 
rious phases.  Some  dysptua  or  respiratory  emharassment  generally 
is  apparent.  The  super/icitil  veins  are  generally  prominent  and  cyatto^s 
of  moderate  <legrcc  may  exist.    The  pupils  are  usually  quite  widely 
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Ued.  Musfulor  lu-itchin^  may  be  marked.  The  ptUse  is  slow  and 
Wgh  tcnsioned.  Temperature  is  normal.  The  breath  and  vomitus 
may  be  oi]orou&  of  gas.  Complaint  is  made  of  headache,  weakness, 
and  nausea,  and  there  may  be  vomiting.  Prostration  and  langour 
may  be  marked  features.  Irritation  uf  the  throat  and  bronchi  may 
cause  coughing. 

Secmui  Stage. — Period  of  Unconsciousness  or  Asphyxia. — The 
patient  is  unconscious,  with  rapid,  stertorous  breathing.  The  pulse  \% 
rapid  and  weak  and  the  pressure  is  lowered.  Temperiiliire  is  elevated 
and  not  infrequently  may  a'ath  104°  F.  or  more.  In  profound  suffo- 
cation, control  of  the  sphincters  is  lost.  In  later  or  more  advanced 
stages  muscular  rigidity,  especially  of  the  jaws  may  occur. 

The  pinkish  or  characteristic  cherry  red  blotches  on  the  skin  may 
appear.  Spectroscopic  examinaiion  will  show  the  presence  of  carlwn 
monoxid.  The  patient  gradually  shows  increasing  respiratory  difli- 
culty  and  Chcync-Stokes  respiration  may  ensue  just  before  death. 

Third  Stage.  Period  of  Comn.  The  patient  has  practically  cciised 
to  breathe,  although  the  pulse  is  still  perceptible,  but  cyanosis  is 
marked.  The  pinkish  or  cherry  red  markings  on  the  skin  ordinarily 
are  present,  and  mu.tcular  rigidity  is  marked. 

The  duration  of  the  various  stages  is  variable,  and  tJie  passage  from 
one  period  to  another  may  not  be  appreciable;  nor  does  a  mild  first 
stage  indicate  freedom  from  danger.  a.s  the  transition  to  a  graver  con- 
dition may  be  very  sudden  and  without  premonition.  The  average 
indix-idual  is  affected  by  two  minutes'  inhalation  of  moderately  con- 
centrated gas;  persons  found  in  the  second  or  unconscious  period  are 
ordinarily  dangerously  affected.  The  character  of  respiration  is  the 
best  single  index  of  the  degree  of  poisoning,  and  if  respiration  is  fairly 
well  established  the  immediate  danger  is  usually  passed  in  tin  hour. 

Postmortem  Findings.— The  fingers  and  toes  are  rigidly  e.\tended 
and  assume  tho  attitude  of  tetany.  Within  a  few  hours  the  pathog- 
nomonic pinkish  or  cherry  red  skin  blotches  appear,  if  they  art-  not 
already  present.  The  internal  organs,  notably  the  liver  and  spleen, 
arc  deeply  injected  and  show  areas  of  minute  scattcrecl  hemorrhage. 
Areas  of  softening  may  be  found  in  the  brain  and  spinal  cord.  The 
soluble  blow!  is  pink,  and  carbon  monoxid  is  shown  by  the  spcctro- 
sct^.  The  Iloppe-Scyier  Jest,  demonstrating  carbon  monoxid  in  the 
blood,  is  performed  by  doubting  its  volume  with  a  solution  of  swlium 
hydrate  that  yields  a  cherry  red  color  when  spread  on  porcelain; 
ordinary  blood  becomes  brown  or  green  under  similar  dilution. 

Blood  containing  carbon  monoxid  does  not  turn  scarlet  on  coming 
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in  contact  with  the  air;  normal  blood  does  present  that  hue  from  the 
fomxalion  of  oxyhemoglobin. 

ScqueUE.^Most  of  these  are  of  nervous  origin  and  chiefly  relate  to 
headache,  irregularly  distributed  areas  of  pain,  hjpercsthesia,  or 
anesthesia.  Some  patients  are  irrational  or  slighlly  delirious,  and 
insomnia  or  tremors  may  appear.  Laryngitis,  bronchitis,  and 
bronchopneumonia  may  occur.  Less  often  there  may  be  transient 
paralj'sis,  glycosuria,  and  fever.  Disturbances  of  the  special  senses 
(notably  sight  and  hearing)  and  areas  of  gangrene  are  rare  occiurences. 
Permanent  after-effects  are  excce<lingly  rare,  and  the  preceding  scquelx 
are  generally  present  only  in  severer  cases. 

McCoombs,  with  looo  ca.ses  in  ten  years'  experience,  states:  "There 
have  been  individuals  poisoned  by  illuminating  gas  who  have  been 
sufTering  at  the  linic  from  chronic  organic  involvement  of  almost  every 
description;  many  pregnant  women  are  included  in  these  statistics, 
also  patients  with  tuberculosis  and  several  who  were  in  the  midst  of 
typhoid  fever.  None  suflered  any  permanent  bad  effects  and  no  mis- 
carriages have  occurred;  the  children  when  bom  have  been  normal. 
Sequelae  are  more  likely  to  occur  in  those  of  advanced  years.  .  .  ." 

Other  Forms  of  Illuminating  G&s.^Water-gas  is  the  sort  ordinarily 
now  in  use  (or  illumination. 

Coal-gas,  according  to  Remsen,  contains  7.Q  per  cent,  of  carbon 
monoxid  and  a  much  less  percentage  of  "illuminanls"  (ethylene, 
propylene,  burylene,  ethane,  propane,  butane)  than  water-gas. 
The  latter  contained  28.25  per  cent,  of  carbon  monoxid  (Remsen),  or 
21.51  per  cent,  according  to  Lave. 

OU-gas  is  principally  used  to  illuminate  railway  cars  and  is  made 
after  the  "PinUch  process"  by  heating  petroleum  tar  or  shale  oils  in  a 
retort  to  a  temperature  of  1000*  C;  it  is  also  used  to  enrich  other  gases 
of  a  low  illuminating  power  (Bartley). 

Treatment.^Thc  essential  need  is  to  displace  the  carbon  monocid 
hemoglobin  of  the  circulating  blood  by  introducing  oxygen  so  that  the 
normal  oxyhemoglobin  may  reappear. 

First  stage  cases  are  given  fresh  air  and  such  stimulants  as  whisky, 
aromatic  spirits  of  ammonia,  or  others,  as  may  be  needed.  Patients 
feel  much  better  after  they  have  "belched  up  the  gas  "  and  for  that 
reason  cfTcrvescent  drinks  are  used;  Vichy,  seltzer,  effervescent 
phosphate  of  soda,  and  other  "fizzing"  types  of  drinks  are  useful. 
Employees  and  others  accustomed  to  such  symptoms  usually  drink 
"weiss  beer."  If  these  milder  measures  do  not  relieve  the  nausea, 
headache,  and  other  symptoms,  inhalations  of  oxygen  are  used. 
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Caution  is  lo  be  given  the  patient  so  that  relapse  or  progression 
into  another  stage  may  be  avoided.  Most  cases  complain  of  nausea, 
headache,  and  weakness  (or  a  few  days,  and,  if  needed,  appropriate 
treatment  is  given  /or  these. 

Sccotxd  Stage. — Artificial  respiration  in  the  fresh  air  is  generally 
needed  until  oxygen  inhalations  can  be  substituted.  Stimulation  by 
hypodemiics  of  atropin,  strychnin,  caffein,  or  whisky  arc  generally 
required.  If  shock  is  present,  externa!  heat  is  necessary-.  Massage 
of  the  limbs  is  useful.  VerKsection  can  be  used  in  the  plethoric.  It 
may  be  combined  with  the  injection  of  normal  salt  solution  into  a 
vein  at  the  bend  of  the  elbow.  Direct  tratti/ttshn  of  blood  is  advised 
by  Crile  and  others;  unfortunately,  considerable  surgical  skill  is 
necessary  to  successfully  perform  this,  and  a  donor  is  not  always 
available. 

The  recent  introduction  of  the  pulmotor  ami  lungmotor  afford 
valuable  means  of  mechanically  providing  artitjcial  respiration  and 
the  introduction  of  oxygen  under  pressure.  This  form  of  appa- 
ratus is  partly  automatic  in  action  and  it  is  said  to  force  8 
large  percentage  of  oxygen  into  the  lungs  under  a  constant  press- 
ure of  five  atmospheres  (equal  to  a  pressure  of  75  pounds  to 
the  square  inch),  and  is  so  adjusted  that  it  accommodates  itself 
to  the  lung  capacity  of  the  patient.  I  have  seen  it  in  action  and 
have  had  it  ajiplied  to  myself  while  v;iinly  trying  to  prevent  it 
from  forcing  me  to  breathe  with  respiration  withheld.  Through  the 
effortsof  Dr.  John  Woodman.  Medical  Officer  of  the  Edison  Companies, 
the  apparatus  is  now  part  of  the  equipment  of  the  gas  company 
repair  shops,  and  is  provided  free  of  cost  and  sent  by  automobile  on 
request  to  any  case  of  gas-]M)isoning  iti  New  York.  When  obtainable, 
the  pulmotor  or  lungmotor  is  a  most  efficient  treatment,  and  if  used 
early  enough  the  vast  majority  of  cases  will  be  resuscitated.  A  tube 
introduced  into  the  trachea  (intratracheal  insufHation  method  of 
Meltzer  and  others)  through  which  oxygen  is  forced  may  be  of  value 
when  combined  with  artificial  respiration. 

Third  Stage. — The  patient  Js  breathing  very  little  if  at  all.  Arti- 
ficial respiration  must  begin  at  once  and  continue  in  relays  while  oxygen 
is  being  introduced  and  stimulation  is  hypodcrmically  administered. 
Transfusion  of  saline  solution,  with  or  without  venesection,  may  be 
tried.  If  available,  transfusion  of  blowl  may  be  performed.  To  be 
of  service,  treatment  must  be  prompt  and  heroic.  If  obtainable,  the 
pulmotor  or  lungmotor  will  probably  save  when  all  else  fails.  Intra- 
tracheal introduction  of  oxygen  may  be  of  service.  The  patient  should 
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not  be  abandoned  if  the  pulse  can  be  felt,  as  cases  of  recovery  are 
recorded  after  hours  of  suspended  respiration. 

Chronic  Gas-poisoning.^£mployees  and  others  subjected  to  the 
more  or  less  constant  inhalation  of  gas  are  sometimes  subject  to  head- 
ache, various  neuralgic  pains,  anemia,  muscular  weakness,  and  gastro- 
intestinal disturbances.  Blood  examination  shows  in  some  an  excess 
of  red  blood-corpuscles.  Idiosyncrasy  plays  a  great  part  because 
many  employees  are  for  years  daily  subjected  to  first  stage  decrees 
of  poisoning  and  pay  little  or  no  attention  to  its  symptoms. 

Treatment.— This  is  obviously  directed  to  removal  of  the  source  of 
irritation;  this  means  usually  new  gas-piping  or  a  new  occupation. 
Anemia,  gastro-intestinal,  or  other  constitutional  troubles  are  suitably 
cared  for. 


CHAPTER    XVIII 

INJURIES    DUE    TO    SUBMERSION;    TO    SUFFOCATION; 
TO  SMOKE   INHAL-^TION 

SUBMEKSIOH;   DROWNING 

Accidents  o(  this  sort  are  quite  common  and  are  iJie  outcome  of 
unintentional  or  intentional  acts. 

Submersion  may  be  termed  an  L-arty  stage  of  drowning,  and 
intermediate  between  the  latter  and  immeraon.  In  most  instances 
the  victim  "falls  overboard"  or  is  overcome  by  "cramps"  or  fatigue 
while  bathing,  and  when  rescued  is  mure  or  less  unconscious,  pallid 
or  livid.  Hmp.  cold,  and  suffering  from  other  signs  of  shock.  Con- 
siderable water  has  been  swallowed  and  the  abdomen  is  usually 
distended  and  tense,  and  this  is  an  added  element  in  the  respiratory 
difficulty.  These  patients  are  always  breathing  and  the  radial  pulse 
is  present,  although  cardiac  and  rcspinilury  action  may  \k  very  feeble. 

Treatment  is  practically  that  of  shock,  although  profound  mani- 
festations require  artificial  respiration.  Hypodermics  of  whisky, 
strychnin,  cafTein,  or  camphor  arc  indicated,  and  the  patient  is  put 
to  bed  surrounded  by  hot  bags  or  bottles  until  reaction  is  established. 
Some  cases  respond  best  to  rectal  siimuiaiion  afforded  by  the  intro- 
duction of  a  pint  uf  normal  salt  solution  or  ordinary  tap-water  (at  a 
temperature  of  no  °  F.)  containing  4  to  8  ounces  of  whisky.  The 
continuous  rectal  instillation  of  saline  solution  or  plain  water  by 
the  "drop  method"  is  also  valuable. 

Drowning  is  always  associated  with  unconsciousness,  and  the 
patient  breathes  only  occasionally  or  not  at  all,  the  cardiac  impulse 
is  heard  with  difficulty,  and  a  pulsation  in  the  neck  or  at  the  wrist  is 
rarely  obtainable  in  marked  cases;  in  effect,  the  vital  processes  are 
temporarily  suspended.  The  patient  is  pale  or  livid,  limp,  cold,  and 
occasionally  may  audibly  or  visibly  gasp.  Involuntary  escape  of 
urine  or  feces  is  frequent.  Water  may  nm  out  of  the  mouth  and  nose. 
The  eyes  are  usually  closed;  if  open,  they  are  lustcrless  and  staring. 

Treatment  comprises  (1)  stimulation  and  {2)  artificial  respiration. 

(i)  Stimulation  is  by  hyporlermics  of  such  cardiac  and  respiratory 
stimtllants  as  were  named  in  the  treatment  of  Submersion.  An 
excellent  emergency  stimulant  is  to  dilate  the  rectum  by  the  fingers; 
occasionally  vigorous  massage  or  slapping  over  the  precordial  region 
is  also  effective.  ■ 

(a)  Artificial  respiraticn  is  preceded  by  efforts  to  remove  water  that 
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may  overflow  from  the  mouth,  and  to  that  end  the  head  is  lowered 
and  the  upi>cr  ubdumen  and  chest  compressed.  The  patient  is  then 
subjected  to  the  manipulations  of  the  ''Sylvester  method  of  artificial 
respiration,"  care  being  exercised  to  have  the  shoulders  supported  so 
that  the  head  falls  back  enough  to  put  the  neck  on  the  stretch.  The 
tongue  must  not  be  allowed  to  drop  over  the  epiglottis,  and  to  pre- 
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Fiji-  S'3- — ^Inspinilion;  pressure  off. 

vent  this  a  scarf  or  other  pin  or  a  thread  may  be  put  through  one  side 
of  the  tongue  so  that  it  always  is  held  forward ,  TTic  ''SchSfcr  method 
of  artihciai  respiration"  or  "prone  pressure  method"  is  now  somewhat 
more  popular  and  is  sufSciently  indicated  by  Figs.  513  and  514. 
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Fig.  s<4- — EdpiratJoii;  pressure  od. 

Irrespective  of  the  method  choseji.  the  rate  of  the  manipulations 
is  such  that  respirations  of  14  to  18  per  minute  arc  carried  on.  Death 
must  not  be  conceded  until  such  efforts  have  been  vainly  employed  for 
at  least  three-quarters  of  an  hour.  Respiration  once  spontaneously 
reestablished  is  likely  to  continue,  but  provision  must  be  made  for 
careful  watch  over  the  patient  until  consciousness  Is  wholly  restored. 
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The  pulmotor  and  lungmolor  are  especially  efficient  mechanical 
agents  in  performing  artificial  respiration,  and  they  may  save  life  where 
manual  means  would  fail. 

A  tube  introduced  into  the  trachea  and  attached  to  a  bellows  may 
provide  a  useful  emergency  method  of  intratracheal  insufflation  after 
the  Meltzer-Auer  method. 

Sequda  like  pneumonia,  nephritis,  or  delirium  tremens  are  rela- 
tively common,  and  these  usually  appear  within  the  first  three  days,  if 
at  all. 

SUFFOCATION;  SMOKE  INHALATION 

When  a  person  h  overcome  by  inspiring  smoke,  fumes,  or  irritating 
vapors  the  condition  is  practically  one  of  unconsciousness  with  symp- 
toms not  unlike  those  due  to  cardiac  and  respirator)-  failure  from  a 
variety  of  other  causes,  such  as  gas-poisoning,  drowning,  or  profound 
electric  shock.  Firemen  and  occupants  of  burning  buildings  are  the 
usual  victims,  and  all  degrees  of  smoke-prostration  are  encountered. 

MUd  forms  are  characterized  by  coughing,  lacrimation,  and  a 
mucous  nasal  discharge,  accompanied  often  by  much  redness  of  the 
eyes  and  dr^-ness  of  the  Hps  and  mouth. 

Moderate  forms  manifest  the  preceding  symptoms,  with  headache, 
ringing  or  ru^iring  in  the  Kirs,  dizziness,  nausea,  vomiting,  and  mild 
syncopal  tendencies. 

Severe  forms  are  preceded  by  initial  symptoms  of  the  foregoing 
t>pe.  with  unconsciousness  as  a  terminal  manifestation.  Such  a 
person  is  Uxid,  the  face  is  pufTed.  the  body  rigid,  and  there  may  be 
involuntary  defecation  or  urination. 

Treatment  is  summatcd  by  the  terms  "fresh  air,"  ''cardiac  and 
respiratory  stimulants,"  and  "artificial  respiration."  cither  manual  or 
mechanical.  The  inhalation  of  fumes  from  \'inegar  is  a  valuable 
adjunct  in  cases  that  are  recovering,  and  another  favorite  remedy  with 
firemen  is  birch  beer,  because  the  cfTcrvesdng  and  "taste-rejieating" 
qualities  of  this  drink  effectively  "take  the  smoke  out  of  the  system." 

In  a  recent  accident  in  the  local  subway  due  to  a  short  circuit 
numerous  passengers  were  overcome  by  smoke  arisingfrom  the  burning 
insulation  of  feed  wires.  Most  of  the  patients  vomited  and  had 
headache  and  signs  of  taryngobronchitis;  practically  all  of  the  cases 
recovered  within  a  few  days. 

Sequels  tike  pneumonia  and  gastro-intcsttnal  disturbances  are 
relatively  common  in  the  most  severe  cases. 

In  case  of  death  the  respiratorj'  tract  shows  evidences  of  con- 
^derable  engorgement  and  patches  of  bronchopneumonia. 


CHAPTKR    XIX 

"mjURY  IN   RELATION   TO  ABORTIONS.  APPENDICITIST 
VISCERAL  PROLAPSE 


ABORTIONS  AND   MISCARRIAGES 

These  arc  frequently  more  or  less  reliably  connected  with  acci- 
dent and  injury,  and  are  often  the  subjctl  of  medicolegal  importance. 

Interruption  of  pregnancy  is  generally  classified  by  tlie  terms: 

(i)  Abortum:  Interruption  of  pregnancy  prior  to  the  fourth  month. 

(2)  Miscarriage:  interruption  of  pregnancj-  prior  to  the  eighth 
month. 

C3)  Premature  birlh:  Interruption  of  pregnancy  after  the  eighth 
month  and  prior  to  fuU  terrn.  namely,  two  hundred  and  eighty  days,  or 
ten  lunar  or  nine  calendar  months. 

Varieties.    /\n  abortion  or  miscarriage  can  be — 

(a)  Commute,  m  which  the  fetus  is  expelled  intact  with  the  mem- 
branes unse])arated. 

(b)  Incomplete,  in  which  the  fetus  and  membranes  are  separated, 
more  or  le^h  of  the  latter  remaining  in  the  uterus;  this  is  the  common 
variety. 

(c)  Spontaneous,  in  which  the  occurrence  is  unprovoked  by  drugs, 
instrumentation,  or  other  interference. 

{d)  Induced,  in  which  the  interruption  is  brought  about  dc^gnedly 
by  any  of  several  abortifacients. 

(«)  Cottcealed,  in  which  the  fetus  dies  m  utero  and  remains  there  for 
days,  weeks,  or  months;  this  variety  is  clinically  so  rare  that  it  is 
negligible. 

Frequency.  -Obviously,  statistics  are  unreliable  as  to  abortions 
and  miscarriages  in  general,  but  of  10,000  representative  cases  of 
pregnane}-  collected  by  Edgar  and  cited  in  his  work  on  Obstetrics,  it 
iif^ars  that  635  were  interrupted  pregnancies,  distributed  as  follows: 

242  were  abortions  (before  fourth  month); 

17s  were  miscarriages  (before  eighth  month"); 

218  were  premature  births  (before  tenth  month). 

Stated  in  other  language,  these  figures  indicate  that  there  was  i 
abortion  in  evcr>-  41.3  labors;  1  miscarriage  in  every  57.1  labors:  1 
premature  birth  in  every  45.S  labors.  This,  summed  up,  means  that  for 
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every  15.7  labors  there  was  one  interrupted  pregnancy  of  some  furm. 
Most  authorities  hold  that  the  vast  majority  of  women  ahort  once  or 
more  during  their  child-bearing  period. 

Multiparae  arc  most  prone  to  interrupted  pregnancies,  and  Edgar 
quotes  the  following  statistics  based  on  the  same  series  of  10,000  cases: 


Number  ol  pnsnuer-        AbortJtitii. 
Finrt   ,  -     '9 

Second,  Ihirti,  fouhh.  Rfth    .    no 
Beyond  6flh ,  ;g 

Uoluiowi) 14 

ToUl.. -  349 


There  are  certain  months  in  which  these  mishaps  arc  must  likely 
to  occur,  and  Edgar  states  the  following  as  to  this  feature: 

Third      ini:>nth  13,4    p«i  cent,  interrupted  before  term. 
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Ninth 

"      is.»5 

Manifestly  figures  for  Ihc  first  and  sccomi  month  of  pregnancy  are 
not  ver>"  reliable,  because  so  many  women  "skip  a  period"  without 
being  pregnant,  and  hence  the  author  above  quoted  begins  his  statistics 
with  the  third  month. 

Some  women  have  interruption  of  pregnancy  so  often  that  they 
are  said  to  have  the  "miscarriage  habit,"  and  figures  indicate  that  each 
subsequent  miscarriage  occurs  a  little  earlier  than  the  one  preceding. 

Causes.- -These  are  numerous,  and  may  be  maternal,  paternal,  or 
fetal.  Of  the  great  number  of  [xtssiblc  factors.  Edgar  gives  the 
following  as  the  most  common:  Endometritis;  retrodisplacements, 
with  or  withotit  adhesions;  s>*philis;  nephritis;  intentional  or  criminal 
interference;  k>w  placental  attachment. 

Relation  of  Trauma.  -  There  is  apparently  ar  individual  suscepti- 
bility in  relation  to  accidents  and  injuries  as  a  producing  cause,  for 
some  women  are  unaffected  by  the  gravest  Injuries  and  others  claim  to 
abort  or  miscarry  on  the  receipt  of  many  trivial  psychic  or  physical 
violence.  My  personal  observation  is  that  most  of  the  so-called  trau- 
matic cases  occur  in  the  early  periods  of  gestation,  usually  at  the  third 
or  fifth  months.  The  majority  of  them,  strange  as  it  may  appear, 
are  not  incidental  to  grave  injuries,  but,  on  the  contrary,  are  quite  regu- 
larly associated  with  rather  trifling  injuries,  and  not  a  few  arc  ascribed 
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wholly  to  "fright"  or  "shock."  It  k  exceedingly  rare  to  have  any  hos- 
pital patient  blame  the  mishap  on  any  other  cause  than  "strain," 
"lifting."  "falling,"  or  some  emotional  upset;  gmj,  indeed,  this  is  the 
history  usually  given  by  private  patients  as  well. 

It  is  a  common  experience  to  have  a  woman  deny  interference  by  an 
abortionist  even  though  death  is  imminent  from  septic  infection.  This 
sort  o[  secrecy  on  the  part  of  the  patient  is  so  well  known  that  reputable 
physicians  usually  call  in  a  confrfirc  before  operating  upon  a  case  of 
interrupted  pregnancy  so  that  there  may  be  a  witness  to  the  narrated 
cause  of  the  occurrence,  and  also  as  to  the  operative  findings.  Cer- 
tainty it  is  the  experience  of  most  hospital  surgeons  that  abortions  and 
miscarriages  are  very  rare  complications  of  actual  injury,  and  that  such 
an  alleged  sole  cause  is  at  least  open  to  some  suspicion. 

If  an  mjury  is  to  play  any  pari  in  the  matter,  the  symptoms  should 
appear  very  promptly,  and  U  there  is  a  lapse  of  more  than  a  few  hours, 
other  factors  should  be  looked  for  as  at  least  contributor)*  if  not  wholly 
causative.  There  are  some  few  cases  in  which  s>-mplom5  are  slight  or 
sharp  at  first  and  then  progress  or  recede;  but  the  usual  rule  is,  as  stated 
by  Kdgar,  far  the  whole  process  to  be  tinished  in  from  twenty-four  to 
thirty-six  hours,  irrespective  of  the  asserted  cause.  In  other  words, 
from  the  onset  of  s>nnptoms  until  the  expulsion  of  the  ovum  or  fetus 
there  arc  some  s)'mptoms  indicating  that  interruption  is  threatened  or 
actually  under  way. 

Symptoms. — In  cases  of  Uireaiened  abortion  or  miscarriage  the 
initial  s)'mptom  is  abdominal  pain,  which  is  usually  of  a  cramp-like 
or  colicky  variety,  and  which  is  associated  with  some  nausea  or  ivmU- 
ing,  and  perhaps  also  with  dizsiness  or  vertigo.  Vaginal  bleeding  may 
be  of  the  spoiling  variety  or  in  quantity  sufficient  to  soil  the  clothing. 
It  usually  does  not  last  long  and  is  generally  associated  with  the 
abdominal  pain. 

Vaginal  cxaminaiion  at  this  time  shows  the  cervix  to  be  soft,  open 
at  ihe  lip,  and  blood  or  clots  will  be  found  at  the  external  os;  the  en- 
larged uterus  is  likely  to  be  tender  and  perhaps  bogg>'  in  certain  areas. 
If  due  to  injury,  the  onset  of  these  signs  is  reasonably  prompt, 
usually  within  a  few  hours,  thus  occurring  at  a  time  when  the  effects 
of  the  accident  are  at  Ihe  maximum ;  if  there  is  an  interval  of  more  than 
thirty  hours  after  the  accident  without  any  sugns  of  interrupiwl 
pregnancy,  then  the  acddent  can  rarely  be  looked  upon  as  the  sole 
producing  factor- 
In  inevitable  abortion  or  miscarriage,  the  abdominal  pain  and  the 
bleeding  are  more  severe  and  continuous,  and  there  is  practically  no 
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cessatmn  of  symptoms  until  the  uterus  empties  itself  completely. 
Most  of  these  patients  bleed  so  much  that  an  acute  anemia  is  pro- 
duced, and  marked  shock  is  often  in  evidence  and  fainting  may  occur. 

In  the  interruptions  of  early  pregnancy  the  pain  and  bleeding  are 
less  marked  than  in  later  pregnancy,  and  after  the  third  month  the 
sjTnptoms  simulate  those  of  full  term  labor. 

Any  vaginal  examination  made  more  than  three  weeks  after  a 
mishap  may  fail  to  show  any  recent  uterine  enlargement ;  but  invesiiga- 
tion  prior  to  that  time  will  give  indications  either  in  the  vagina,  cervix 
or  uterus,  and  perhaps  also  in  the  breasts. 

Differential  diagnosis  in  tlie  early  periods  must  be  made  between 
menstruation,  ectopic  prcptamy,  wopiosms  (notably  polypoid  and 
fibroid  growths),  and  iidncxat  disease.  The  distinction  is  best  made  by 
vaginal  examination  and  the  external  evidences  shown  by  the  breasts 
and  abdominal  markings.  It  is  to  be  remembered  also  that  the 
externa]  genitals  and  the  cervix  of  a  pregnant  woman  present  rather 
t}'pical  manileslations  of  pregnancj-.  'Vhv  Abdcrhaldon  test  may  also 
prove  confinnativc  in  some  cases. 

Treatxaent.-  Threatened  forms  are  treated  by  absolute  rest,  eleva- 
tion of  the  foot  of  the  bed,  an  ice-bag  over  the  abdomen,  and  sedatives, 
such  as  morphin  or  other  derivatives  of  opium.  Packing  the  vagina 
with  gauze  or  cotton  will  invite  uterine  contractions  and  thus  promote 
rather  than  prevent  the  event. 

Inevitable  Jorma  require  the  same  treatment,  except  that  packing 
the  vagina  finds  more  indications.  After  expuLsion  of  the  ovum  or 
fetus,  curetage  should  be  done  if  there  is  any  doubt  at  all  that  some  of 
the  conception  products  are  retained.  An  anesthetic  is  often  unneces- 
sary-, but  strict  asepsis  must  be  practised,  and  the  uterus  should  not  be 
regarded  as  really  clean  until  it  becomes  hard  or  much  smaller. 

AJler-treaitnent  consists  of  a  daily  saline  douche  and  a  stay  in  bed 
of  five  da)'S  or  a  week.  Krgot.  pituitrin.  and  drugs  of  that  class  may 
sometimes  become  necessary.  The  uterus  must  be  put  into  the  nonnal 
fonvartl  position  and  kept  (here  by  a  pessary-  or  tampon  if  it  has  sagged 
or  become  tilted  backward.  Cases  improperly  treated  or  neglected 
usually  furnish  the  examples  of  subinvolution,  and  these  are  often 
associated  with  adnexal  disease,  and  this  combination  may  require 
curetage  and  perhaps  other  operative  care.  Sepsis  and  like  inllam- 
matory  complications  nearly  always  indicate  criminal  interference  or 
unclean  personal  or  surgical  attention. 

An  uninduced  uncomplicated  abortion  or  miscarriage  should  leave 
the  genital  organs  in  practically  a  normal  condition  after  a  month. 
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Traumatic  ApPEHDicins 

It  is  sometimes  asserted  that  an  attack  of  appendicitis  is  induced 
by  continued  pressure,  or  a  blow,  fall,  or  other  violence  upon  the 
abdomen,  and  such  an  origin  is  then  made  the  basis  for  a  claim  against 
an  employer  or  insurance  company,  or  a  suit  is  brought  against  some 
defendant. 

In  other  words,  this  contention  is  practically  limited  to  medicolegal 
exigencies,  and  it  is  discussed  with  that  in  view  and  not  because  it  is 
clinically  even  an  admitted  occasional  etiologic  (actor. 

Perhaps  half  a  dozen  such  claimants  have  lieen  examined  by  mc, 
but  1  never  clinically  saw  or  operated  upon  a  case  of  Iraumatic  appen- 
dicitis and  do  not  know  of  any  form  of  external  \'iolence  capable  of 
inducing  it  in  a  healthy  appt-ndix.  That  it  may  awaken  a  dormajit 
appendicitis  and  produce  a  recurrent  attack,  seems  remotely  possible 
in  certain  forms  of  circumscribed  violence,  and  in  some  more  or  less 
constantly  inflamed,  relatively  superficial,  or  "ripe"  ap[)cndices.  That 
abscess  formation  or  a  gangrenous  process  is  aided  or  abetted  by 
external  violence  I  do  not  believe. 

Thire  is  only  one  case  on  record,  so  far  as  I  know,  that  apparently  is 
a  real  example  of  "traumatic  appendicitis,"  and  this  was  reported  by 
Robert  T.  Morris  as  occurring  in  a  phyacian  who  swallowed  some 
glass  and  within  a  few  days  that  same  fragment  of  glass  was  remo\'ed 
from  his  appendix.  Occasionally  foreign  bodies,  like  pins,  seeds,  and 
piu,  are  found  in  an  appendix,  but  that  they  induce  the  attacks  is 
exceedingly  doubtful. 

If  exltnuU  violence  Is  to  play  any  causative  part  whatever,  tJie 
following  factors  must  be  in  evidence: 

{a)  The  trauma  must  be  over  the  appendicular  region,  relatively 
circumscribed,  and  severe  enough  to  give  immediate  abdominal  pain 
and  external  evidences  of  injury. 

(b)  The  onstl  of  symptoms  must  be  reasonably  prompt,  and  from 
the  receipt  of  the  violence  to  the  development  of  diagnostic  evidences 
of  appendicular  trouble,  the  interval  must  be  filled  by  manifestations 
of  some  intra-abdominal  disturbance. 

{c)  The  attack  must  be  the  first  that  ever  occurred,  because 
recurrent  attacks  arise  so  commonly  from  a  variety  of  causes  that 
any  injury  would  probably  only  art  as  an  incident  or  coincidence. 

(rf)  There  must  be  no  Receding  history  of  "indigestion,"  "bilious- 
ness," "colic."  or  "ptomain  jMisoniiig,"  for  any  of  these  may  be 
actually,  and  often  do  mean,  apix'ndicitis. 

{()  At  ofKrtJiioti  the  appendix  should  be  found  acutely  inflamed. 
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vith  perhaps  some  c\'idcnces  o£  hematoma  on  or  in  it.  No  adhesions 
within  or  without  should  exist;  and  membranes,  veils,  bands,  or  lesions 
of  the  adjacent  intestines  or  viscera  usually  mean  chronicity  or  recur- 
rence. 

if)  P«//wtegiVd^y.  on  gross  examination,  there  should  be  no  fibroid, 
strictural,  or  other  indications  of  an  ancient  process,  and  microscopic- 
ally no  changes  of  a  similar  sort  should  he  apparent. 

From  a  practical  standpoint  it  seems  highlj'  improbable  that  any 
sortof  violencccould  produce  a  lesion  of  this  deep-seated, movable,  and 
wcll-protcctod  tiny  piece  of  intestine  and  yet  do  no  damage  to  surround- 
ing intestine  nearer  the  source  of  violence  and  far  more  vulnerable. 
Further,  abdominal  injury  may  effect  almost  any  of  the  contained 
viscera  most  seriously,  but  as  yet  no  case  of  direct  injur.'  to  the  ap- 
pendix has  been  authenticated,  either  as  an  isolated  or  associated  lesion. 

There  is  a  perfectly  gotxl.  adequate,  and  well-established  cause  for 
every  case  of  appendicitis,  and  it  is  thus  exceedingly  hard  to  rank 
trauma  as  even  a  remotely  jwssiblc  etiologic  element.  I  have  tnown 
patients  to  have  "pain  in  the  appendix  region"  after  diving,  straining, 
lifting,  coughing,  climbing  and  doing  a  variety  of  movements  that 
cause  the  lower  abdominal  and  upper  thigh  muscles  to  contract;  but 
all  of  these  patients  jireviously  had  s\Tnptoms  more  or  less  marked  that 
denoted  the  jKJssession  of  a  "grumpy"  appendU  thai  would  "growl" 
at  many  forms  of  external  as  well  as  internal  irritation. 

Sprcngcl.'  quoted  by  DaCosla,  says  that  there  is  no  recorded  case 
of  scientifically  proved  traumatic  appendicitis.  John  B.  Deavcr  in  his 
article  on  this  topic  is  of  the  same  opinion.  Personally.  T  sec  no 
more  relation  between  a  blow  on  the  abdomen  and  appendicitis  than 
between  a  blow  on  the  abdomen  and  tj^phoid  fever,  or  a  blow  on  the 
neck  and  tonsillitis. 

The  worst  that  abdominal  violence  can  do  is  apparently  to  act 
very  occasionally  as  an  alarm  clock  for  an  appends  that  was  a  little 
tardy  in  rc-awakening.  but  which  would  probably  "gel  up"  more 
promptly  at  a  signal  from  an  overloaded  stomach  or  colon,  or  from  the 
immigration  of  bacteria  from  a  more  or  less  distant  focus. 


Relation  op  Injury  to  Visceral  Prolapse 

The  traumatic  origin  of  hernia-  ;ind  disphicfment  of  the  kidney, 
uterus,  and  other  organs  is  a  matter  of  frequent  medicolegal,  casualty, 
and  compensation  law  importance.    Strictly  s(ieaking,  visceroptosis. 

'  J>«l.  Mrd    llor/i,.  [li-rembcr.  igii. 
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or  the  displacement  of  any  organ.  U,  in  a  broad  sense,  a  "hernia."  and 
for  that  reason  there  arc  certain  determining  elements  common  to  all 
displacements  of  abdominal  viscera. 

In  order  of  frequency.  Iraumatic  origin  is  sometimes  claimed  for 
displacement  of  the  uterus,  kidney,  or  gastro-intestinal  organs. 


Tradmatic  UERRU 

Inguinal,  umbilical,  and  femoral  hernix  are  often  said  to  have 
developed  as  the  sole  result  of  an  injury,  and  this  source  of  origin 
is  generally  accepted  by  the  laity,  who,  in  turn,  learned  of  it  from 
physicians  who  as  a  class  formerly  entertained  similar  views  as  to  its 
causation. 

Inguinal  Hernia  or  Rupture. — It  has  been  stated  that  i  in  every 
30  males  has  an  inguinal  hernia,  this  having  been  ascertained  by 
military,  insurance,  and  other  stalisUcs.  Il  is  equally  well  known  that 
a  rupture  may  for  a  long  time  exist  unknown  lo  the  possessor,  and  if  any 
s>Tnptoms  arise,  they  are  often  ascribed  to  a  variety  of  other  causes 
until  the  true  origin  is  demonstrated  by  examination. 

Anatomy. — It  will  be  recalled  that  the  lower  abdomen  has  no  main 
communication  with  the  outside  parts  except  by  way  of  a  canal  leading 
from  the  bladder,  rectum,  and  uterus  respectively;  or  by  a  spermatic 
cord  or  round  ligament  or  vessels  escaping  from  a  guarded  abdominal 
orifice.  Structurally,  then,  there  are  few  places  predisposed  to  give 
way  under  the  strain  from  within,  but  of  the  available  weak  spots,  the 
inguinal  region  is  one  of  the  most  vulnerable. 

Normally,  the  oval  opening  of  the  internal  abdominal  rin^  is  a  little 
larger  than  an  ordinary  lead  pencil,  and  it  lies  midway  between  the 
anterior  superior  spine  of  Ifie  ilium  and  the  spine  of  tlte  pubis.  It  leads 
to  the  inguinal  canal,  which  is  about  2  J  inches  long,  reaching  almost  to 
the  pubic  spine  and  ending  in  the  external  abdominal  ring.  Along  this 
route  or  canal  an  inguinal  hernia  pas.ses  if  it  is  of  the  ordinar>-  obligue 
or  indirect  variety;  if  it  pushes  right  through  the  canal,  without  first 
entering  the  internal  ring,  then  it  ts  of  the  vertical  or  direel  variety. 
Very  strong  interlaced  and  tightly  bound  muscles  and  fascia  protect 
this  region  and  it  abounds  in  blood-vessels  and  nerves;  thus  it  is  strong 
and  sensitive. 

The  traumatic  theory  of  origin  asserts  that  some  form  of  extreme 
violence  (direct,  usually,  but  often  Indirect)  is  capable  of  suddenly 
causing  these  natural  barriers  to  stretch  or  break,  thus  allowing  the 
protrusion  of  gui  or  omentum,  or  both. 

At  one  time  "trauma,"  used  in  a  very  general  sense,  was  supposed 
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to  be  the  essential  cause  of  hcmia,  but  of  late  this  idea  has  been  prac- 
tically abantionctl.  and  the  prevailing  view  is  that  a  hernia  is  of  a  grad- 
ual development  and  that  a  preformed  sac  or  pouch  of  peritoneum  is 
almost  invariably  present.  There  is  a  strong  congenital  cause  for 
hernia  and  it  is  well  recognized  that  a  marked  family  tendency  to  the 
condition  exists. 

It  seems  strange  that  a  fully  formed  hernia  could  be  suspected  of 
developing  from  a  single  act  of  trauma  in  view  of  the  anatomic  and 
surgical  structural  formatiun.  This  is  brought  out  very  prominently 
during  the  progress  of  a  herniotomy,  and  no  operating  surgeon  would 
maintain  that  an  internal  Kng  could  be  by  one  act  of  violence  suddenly 
stretched  enough  to  allow  a  portion  of  the  abdominal  contents  to 
escape  and  then  equally  suddenly  dilate  the  inguinal  canal,  and  perhaps 
traverse  il  and  even  reach  the  scrotum;  sudi  an  occurrence  inevitably 
would  lacerate  the  protruding  part  and  cause  marked  shock  and  prob- 
ably hemorrhage  also.  In  the  hernia  operation  it  is  often  quite  diffi- 
cult to  introduce  an  ordinan-  grooved  director  (less  than  one-half  the 
diameter  of  a  lead  pencil)  along  the  already  dilated  canal  from  the 
external  to  the  internal  ring;  if  this  w  so  in  an  anesthetized  patient  with 
the  parts  already  stretched  Ijy  the  passage  of  a  hernia,  how  much  more 
difficult  must  it  be  for  a  richly  scnsitiKt'd  piece  of  intestine  or  omentum 
to  traverse  a  much  more  protected  and  prcWously  normal  route? 

Cai««.^The  sources  of  origin  are  usually  divided  into  (a)  congeni- 
tal or  predisposing,  and  (6)  acquired  or  exciting. 

(u)  Congenital  or  predisposing  fk-ments  are  structural  and  anatomic 
and  presuppose  that  the  normal  barriers  (rings,  canals,  muscles,  fascia, 
vessels,  peritoneum,  intestine,  or  omentum)  are  abnormal  in  formation 
or  inadequate  in  strength  or  resistance.  As  stated,  there  is  a  marked 
family  tendency  notably  on  the  male  side,  and  it  is  well  known  that 
children  arc  quite  prone  to  present  hernia*  in  connection  with 
hydrocele  and  other  congenital  or  early  acquired  defects. 

(b)  Acquired  or  exciting  elements  can  all  be  grouped  under  the  one 
essential  factor  of  inira -abdominal  strain  or  prrssure,  and  of  these  may 
be  cited; 

(i)  Occupation  calling  for  effort  in  which  the  abdominal  muscles  are 
caused  to  contract  so  that  the  abdominal  contents  are  forced  down- 
ward and  forward.  Lifting,  pushing,  hauling,  bending,  and  twisting 
motions,  if  persistent,  may  eventually  produce  a  hernia  in  any  individ- 
ual presenting  relaxed  rings  or  other  abnormal  safeguards.  Certain 
occupations  are  particularly  liable  to  act  as  excitants,  such  as  those  of 
laborers,  teamsters,  chauffeurs,  piano-movers,  and  others  whose  daily 
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work  requires  a  maximum  of  pushing,  pulling,  lifting,  and  carrying. 
Work  that  requires  prolonged  standing  or  walking  may  also  be 
causative. 

(3)  Coughing,  sneezing,  vomiting,  and  allied  acts  may  be  productive 
because  o(  their  persistency  or  severity,  espt-cially  if  accompanied 
by  muscular  weakness  lowering  the  resistance  of  the  normal  supports. 
Whooping-cough,  bronchitis,  and  gastro-intestiiial  ailments  are  thus 
often  responsible. 

(3)  Muscular  relaxation  due  to  pregnancy,  tumors,  ascites,  visceral 
displacement,  or  operations  are  im[K>rlanl  factors  because  atonicity 
is  a  verj*  essential  element,  notably  when  it  becomes  more  or  less 
general  with  the  advance  of  years  or  is  an  associate  of  prolonged  or 
exhausting  disease.  The  enteroptosis  and  sagging  abdominal  wall  of 
the  old  person  is  very  familiar,  and  in  women  especially  it  i^  often 
found  in  association  with  hernia  and  displacement  of  pelvic  viscera. 
Likewise,  too  much  or  too  little  fat  may  produce  muscular  weakness 
and  thus  cause  hernia. 

(4)  Trauma  is  the  rarest  of  all  causes  and  no  single  or  isolated  act  of 
ordinary  violence  has  ever  produced  a  fully  formed  hernia.  Bull 
and  Coley  investigated  the  alleged  relation  of  injury  to  hernia,  and  of 
icooo  cases  at  the  Ruptured  and  Crippled  Hospital  only  z  stood  in  a 
causal  relationship.  One  of  these  was  a  man  gored  by  a  bull  and  the 
other  was  caused  by  equally  direct  violence.  This  question  has  also 
l)cen  investigate!]  by  Outten,  Sultan,  and  many  others,  and  the  con- 
sensus of  opinion  is  against  any  .«.uch  long  entertained  belief.  The 
writer  has  ivivcr  seen  a  genuine  traumatic  hernia  due  to  a  non-pene- 
trating accident,  and  he  knows  of  no  well  authenticated  cases  of  acute 
rupture,  even  though  the  associated  injuries  were  of  such  a  nature  as 
to  greatly  damage  parts  likely  to  be  herniated. 

This  inability  to  show  any  relationship  is  very  remarkable  in  view 
of  the  fact  that  nearly  all  ]}alienls  give  the  surgeon  a  history  of  injury 
and  \ock  upon  the  latter  as  the  ascribable  cause. 

Direct  or  vertical  hernia,  in  which  the  protrusion  is  directly  into 
the  canal  without  passing  first  through  the  interna!  ring,  is  naturally 
much  more  likely  to  Ije  traumatic  than  the  indirect  or  oblique  variety. 
In  this  connection  it  is  ver>^  suggestive  that  if  injury  was  such  an 
imijortaiU  causative  agent,  then  direct  should  be  much  more  common 
than  indirect  hernia,  but  this  is  not  true,  as  the  former  occurs  only  in 
from  3  to  5  per  cent,  of  cases. 

At  one  time  any  sort  of  violence  was  looked  upon  as  productive, 
but  manifestly  indirect  violence  can  play  no  part,  as  the  impacting 
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force  would  tx;  expended  long  before  the  inguinal  region  was  reached. 
Falls  on  the  cxtrcmilics,  back,  buttocks,  and  elsewhere  were  supposed 
to  *'jar  ihe  abdominal  contents"  so  that  a  loop  of  gut  or  piece  of 
omentum  would  extrude,  but  at  the  present  time  focal  or  direct  injury 
of  the  abdominal  wall  or  region  of  the  subsequent  hernia  is  the  only 
sort  of  injury  given  consideration  as  a  possible  factor. 

Of  course,  any  penetrating  wound  that  sufficiently  cuts  the  muscles 
or  other  retaining  parts  is  excepted  in  this  discussion,  as  any  hernia 
then  resulting  is  practically  of  the  postoperative  variety. 

Given  a  cjise  of  alleged  posttraumatic  hernia,  the  following  factors 
are  to  be  considered  by  the  examiner  in  determining  what  relation,  if 
any,  the  accident  bears  to  it: 

Bislcry  of  the  Case.~The  manner  of  the  accident  and  the  immedi- 
ate and  subsequent  symptoms  are  very  important.  If  the  \iolencc  has 
been  ordinary  and  if  the  main  force  of  the  im]>act  has  been  distant 
from  the  herniated  zone,  then,  obviously,  the  relationship  cannot  be 
close.  If.  however,  the  impact  has  been  to  the  abdominal  wall  or 
region  of  the  hernia,  then  the  associated  fmdings  need  greater  consider- 
ation. This  is  especially  true  if  the  abdomen  has  been  squeezed  or 
jammed  (as  between  a  moving  and  stationary  object,  or  moving 
objects)  or  where  there  has  been  a  direct  impinging  against  a  relatively 
.■^mall  area  close  to  the  hernia  (as  a  fall  against  a  sharp  projection,  or  a 
blow  from  a  small  moving  object). 

The  immediate  symptoms  should  be  pain,  nausea,  and  perhaps  also 
vomiting  and  bloody  stools,  together  with  a  coostderable  degree  of 
shock;  in  a  woni,  some  of  ihe  well-known  evidence.';  of  internal  abdomi- 
nal injury  should  be  present .  for  the  damage  done  has  been  great  enough 
to  produce  considerable  systemic  disturbance.  Later  should  follow 
ecchymosis.  swelling,  and  tenderness  localized  over  the  region  of  the 
hernia.  The  recognition  of  an  actual  rupture  may  for  a  few  days  be 
obscured  by  a  hematoma,  but  the  earlier  the  hernia  actually  appears, 
the  greater  the  possible  relationship  to  the  accident.  Henuloma  of 
the  ^Tilva  or  scrotum  are  often  mistaken  for  hernia;  and  it  is  well 
known  that  both  sexes  often  show  sausage-shaped  inguinal  swellings 
after  abdominal  contuaon,and  these  also  are  at  JJrst  hard  to  differen- 
tiate. After  the  first  few  days  the  exact  location,  size,  and  extent  of 
thu  protrusion  are  determinable,  but  in  the  interval  and  from  the  very 
inception  of  the  violence  the  patient  will  complain  of  pain  increased 
by  motion  or  pressure  and  perhaps  also  have  pain  at  stool  or  during 
micturition.  The  ecchymosis  and  local  pain  may  persist  a  fortnight 
or  more;  and  if  the  former  has  been  extensivCj  it  may  ako  diffuse  into 
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contiguous  but  distant  parts,  and  may  even  appear  in  the  middle  of  the 
thigh  cir  mid-abdomen  and  near  the  iliac  crests. 

The  condition  now  being  definitely  determined,  the  question  arises 
as  to  its  age,  and  this  can  be  ordinarily  ascertained  by  the  sizt,  location, 
and  getural  appearance.  If  small,  tender,  and  at  or  rtear  the  internal 
ring,  the  greater  the  possibility  of  recent  origin.  Likewise,  an  irregu- 
lar, tight,  and  tender  ring,  with  inability  to  easily  reduce  and  reproduce 
the  mass,  speak  for  recetic) .  It  is  to  be  remembered  in  this  connec- 
tion that  in  many  persons  an  impulse  can  be  obtained  with  a  finger-tip 
in  the  canal;  but  the  United  States  Pension  and  other  official  agencies 
do  not  regard  this  of  itself  as  in<licative  of  hernia.  .-Vncicnt  origin  is 
denoted  by  absence  of  ccchymosis  and  the  large  size  (bigger  tbaji  an 
almond  after  the  lapse  of  a  few  weeks) ;  the  laxity  and  regularity  of  the 
ring  (admitting  more  than  one  finger-tip) ;  the  presence  of  thickening  or 
other  signs  of  pressure;  dermatitis  from  tension  within  or  without;  the 
absence  of  pigment  or  hair  as  from  a  truss ;  general  thickening  of  the 
parts;  easy  reducibility  and  reproduction;  freedom  from  pain  on 
manipulatjon  and  the  capacity  of  the  patient  to  accommodate  his 
movements  to  the  swelling;  general  laxity  of  the  involved  or  adjacent 
muscles;  bilateralily  or  other  hernia;;  associated  varicocele,  hydrocele, 
or  other  abnormalities. 

Scrotal  hernix  take  a  long  lime  to  form  and  are  never  seen  within  a 
Jew  weeks  of  any  alleged  causative  factor.  The  type  of  contents  within 
the  sac  offers  Uttle  clue,  as  this  may  be  wholly  intestinal  or  omental,  or 
both  combined. 

A  pre\nously  existing  hernia,  bruised  or  otherwise  irritated  by 
injury,  may  become  inflame<l  and  thus  in  the  early  stages  simulate  a 
recent  hernia;  but  after  a  few  days  the  diflferentiation  should  present 
DO  diiViculties. 

Non-traumatic  hernia  is  often  bilateral;  traumatic  hernia  never  w. 
Ordinary  hernia  is  usually  left-sided;  traumatic  hernia  is  near  the 
scat  of  injury. 

The  surgeon  may  also  be  sometimes  called  upon  to  express  an 
opinion  as  to  what  influence,  if  any,  an  accident  has  had  in  aggravating 
or  increasing  an  already  existing  hernia.  Often  when  an  accident 
occurs,  or  if  the  patient  receives  a  "strain."  self-examination  may  dis- 
close a  hernia  which  naturally  enough  is  charged  to  the  occurrence  in 
question;  or  the  conditiun  is  found  by  a  physician  and  the  same  \iew  is 
entertainer!  even  though  the  *'lump"  may  have  long  existed  unkno\m 
to  its  possessor.  If  further  analysis  in<ltcatcs  that  the  accident  was 
not  the  producing,  then  it  may  have  been  the  aggravating,  factor. 
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Sudden  increase  uf  intra-abdominal  pressure  can  Btill  further  propel 
a  pre-i'xisling  hi-rnia  along  its  roule;  and  such  forms  of  pressure  may 
sometmics  act  sufficiently  promptly  to  bring  into  immediate  view  a 
mass  that  eventually  would  independently  appear  because  of  the  more 
gradual  and  steady  push  of  factors  that  had  been  operative  perhaps 
since  birth. 

In  this  respect  the  inguinal  route  can  be  likened  to  the  parturient 
route  in  which  the  internal  ring  represents  the  internal  os;  the  inguinal 
canal  is  like  the  ccr\'ic-al  canal;  and  the  external  os  is  like  the  external 
ring.  The  propelling  forces  in  both  act  slowly  until  the  intra-abdomi- 
nal contents  are  bom,  and  thus  the  vis  a  tergo  in  pregnancy  and  hernia 
alike  is  effective  only  by  a  continuing  process  of  forcible  gradual 
dilatation.  This  means  that  a  htmia  once  started  wilt  eventually 
fully  develop  unless  checked  by  treatment;  but  the  rapidity  of  growth 
is  indeterminable,  depending  mainly  on  the  age,  physique,  and  occu< 
pation  of  the  individual.  In  other  words,  if  the  structural  conditions 
are  right  and  the  necessarj'  intra-abdominal  "push"  is  present,  then 
a  hernia  can  always  be  said  to  be  'Siable"  or  ''nascent. " 

Sudden  increase  in  the  size  of  any  rupture  is  not  uncommon  H  the 
parts  are  lax.  and  even  an  attack  of  sneezing  or  coughing  or  simple 
straining  may  be  enough  if  the  conditions  are  ripe.  An  accident  may 
act  in  the  same  way  if  it  is  adequate,  and  this  element,  together  with 
the  extent  of  increase  and  the  s>*mptoms  from  it,  determine  to  what 
degree,  if  any,  a  given  injury  is  responsible  for  still  furllier  propelling 
a  hernia. 

The  element  of  adequacy  is  present  if  intra-abdominal  pressure  has 
been  caused  by  violence  of  such  an  extent  that  arlded  protrusion  could 
be  reasonably  expected  to  follow. 

The  increase  in  size  likely  to  occur  is  naturally  dependent  upon  the 
degree  of  violence  and  the  type  of  person,  and  the  site  and  kind  of  the 
rupture.  At  best  the  enlargement  cannot  be  very  great  and  rarely  can 
it  cause  an  increase  of  more  than  one-fourth  the  original  size,  and  nearly 
always  the  mass  has  been  previously  at  or  beyond  the  external  ring. 
Omental  are  more  likely  than  intestinal  contents  to  sudden  increase  in 
size;  and  atonic  muscles,  more  likely  to  further  relax  than  the  firm  and 
strong. 

Symptoms  necessarily  exist,  and  these  are  usually  in  the  nature  of 
pain,  swelling,  tenderness,  and  ccchymosis.  A  recently  enlarged  hernia 
is  obviously  harder  to  replace  than  formerly,  and  the  kind  and  degree 
of  manipulation  differs  from  that  needed  when  the  rupture  was 
stationary  in  site  and  size. 
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Irreducible  or  incarcerated  hcmiic  obviously  arc  less  likely  to  be 
affected  by  external  causes  than  reducible  or  more  or  less  "free" 
hernial.  Those  retained  by  properly  fitting  trusses  also  are  not  so 
subject  to  changes  in  size.  Poorly  fitted  trusses  often  aggra\'utc 
conditions  because  they  squeeze  or  inflame  the  herniated  mass  and 
push  part  of  it  out  instead  of  holding  all  of  it  in. 

The  relation  of  injury  to  siranguiation  of  a  prexious  hernia  is 
sometimes  apparent  when  the  accident  is  of  such  a  nature  thai  intra- 
abdominal pressure  has  been  increased  and  when  the  strangulation 
develops  within  a  very  short  time  (usually  immediately)  after  the 
trauma. 

Hernia,  unsupported,  inevitably  increase  in  size  and  are  nner 
sponUineously  cured  in  working  adults. 

Umbilical  Hernia.  -These  navel  ruptures  usually  occur  in  fat  per- 
sons, especially  women.  Pregnancy,  tumors,  ascites,  and  other  causes 
for  intra-abdominal  strain  are  the  usual  producing  factors.  Tbe>' 
may  exist  a  ver>-  long  time  without  causing  symptoms,  and  hence  the 
possessor  often  knows  nothing  of  tlieir  existence.  Their  origin  is 
essentially  dependent  upon  structural  deficiency  and  slow  increase  of 
intra-abdominal  pressure  or  strain.  Many  of  them  arc  congenital  and 
they  are  quite  common  in  infancy.  They  all  are  of  very  slow  growth 
up  to  a  certain  period,  and  then  may  suddenly  undergo  quite  a  marked 
increase  in  size  as  they  become  subcutaneous.  Usually  they  are 
omental  in  type,  but  occiisionally  contain  intestine  also.  They  are 
prone  to  be  irreducible  because  adhesions  readily  form  between  the 
contents  and  the  sac,  or  the  latter  attaches  itself  lo  neighboring  soft 
parts.  Every  operating  surgeon  is  impressed  by  the  fact  of  their 
ancieni  origin  from  the  very  firm  attachment  they  uniformly  present 
to  the  adjacent  parts,  and  by  the  wide  separation  and  atrophy  they 
produce  in  the  rectus  and  otlier  muscles  by  long  continued  pressure. 

Injury  never  i.s  the  sole  producing  factor,  and  no  accident  b 
responsible  for  their  increase  or  aggravation  unless  considerable  intra- 
abdominal pressure  has  been  occasioned,  and  under  such  circumstiinccs 
signs  of  abdominal  shock,  local  pain,  ecchymosis,  tenderness,  and 
rigidity  promptly  appear. 

The  relation  of  injury  to  strangulation  is  the  same  as  in  inguinal 
forms. 

Femoral  hernia  occurs  much  more  often  In  women,  and  is  the  out- 
growth alsoof  structural  defects  and  prolonged  pressure  from  above  and 
within.     It  bears  the  same  relation  to  injury  as  the  preceding  forms. 

Lumbar,  obturator,  and  other  rare  forms  are  ne\'cr  looked  upon 
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as  traumatic  unless  there  has  been  actual  laceration  of  muscles  by 
penetrating  wounds. 

Postoperative  Hemue. — These  are  quite  rnmmon  after  abdominal 
operations,  especially  where  drainage  has  been  used,  notably  if  the 
incision  has  been  at  or  near  the  midline  of  the  lower  abdomen,  as 
for  appendicitis,  intestinal,  pelvic,  or  urinary  lesions.  Incisions  that 
split  and  do  not  cut  muscles  or  fascia  are  least  likely  lu  cause 
hernia,  especially  in  ''clean"  cases  ivhere  no  drainage  has  been  used. 
The  lateral  muscle-splitting  incisions  (like  McBumey's  "gridiron") 
are  less  prune  to  hernia  than  vertical  or  transvi/rse  incisions. 


Fig.  515, — FIcmianf  I'«tit's  triangle  (n!ti>wtnj(  extensive  wound  over crcsl  o£  ilium  (rear  and 

front  views). 

The  essential  cause  for  their  development  is  intra-abdominal  press- 
ure acting  upon  ( i)a  weak  scar  due  to  the  u|XTalive  severing  of  the  nerve 
supply  to  the  abdominal  muscles;  or  1 2)  the  relaxed  condition  of  the 
muscles  due  to  prolonged  illness;  or  (3)  imperfect  or  inadequate  opera- 
tive tcchnic.  Most  postoperative  hernia"  wrur  within  the  first  six 
months,  and  for  that  reason  many  surgeons  require  the  patient  to  wear 
an  abdominal  belt  and  refrain  from  lifting,  straining,  or  othervr-ise 
increasing  intra-abdominal  tension  in  that  interval.  A  rupture  of 
this  type  rarely  involves  more  than  a  portion  of  the  scar  at  first,  and, 
indeed,  may  appear  only  lateral  10  it  near  a  stitch-hole  or  a  slit  in  a 
muscular  or  fascial  strand.  The  giving  way  prematurely  of  a  buried 
Stitch  may  be  the  starting-point,  and  gradually  the  process  goes  on 


66o 


TRAUMATIC  SURGERY 


until  a  bulging  appears  on  standing  or  effort.  Sudden  increase  may 
spontaneously  occur  when  the  hemta  is  sufficiently  developed  to  appear 
subcutaneously.  thus  indicating  Umt  tlie  intervening  barriers  have 
been  gradually  stretched  until  they  no  longer  possess  any  resistance. 

Injur>'  is  never  the  sole  initiating  element  in  such  a  rupture,  and 
may  contribute  to  it  as  an  exciting  agent  only  when  it  has  caused  intra- 
abdominal tension  adequate  enough  to  induce  acute  s>'mptoms  allied 
to  abdominal  shi>ck. 

A  patient  of  mine  was  caught  between  a  moxing  subway  train  and 
the  platrorm  and  received  a  long  wound  over  the  crcsl  of  the  ilimn,  and 
a  hernia  through  Petit's  triangle  subsequently  developed  in  the  scar 
of  this  wound,  thus  constituting  a  true  traumatic  postoperative  hernia 

(Fig.  515)- 

Summary.  For  an  accident  to  be  related  to  the  subsequent  dcx-d- 
opment  of  any  variety  of  hernia  the  following  factors  are  needed: ' 

(i)  No  previous  hernia  existed,  as  determine<i  by  definite  prior 
exammation. 

(2)  The  parts  are  anatomically  sound. 

(3)  The  injury  must  have  been  close  to  the  herniated  zone. 
C4)  The  violence  must  have  been  adequate. 

(5)  The  B)*miJtoms  must  be  of  the  type  seen  in  abdominal  sh( 
with  appropriate  local  signs  (pain,  swelling,  ccch>TiiosLs.  etc.). 

(6)  The  hernia  must  appear  very  promptly;  after  two  weeks  it  is 
often  impossible  to  say  just  how  long  ago  it  has  existed. 

(7)  No  signs  of  old  origin  must  exist. 

(8)  No  other  hernia  on  the  opposite  side  or  elsewhere  must  be  in 
evidence,  thus  ruling  out  the  so-called  "hemix  tendency." 


Uterine  Displacement 

External  vnolence  is  sometimes  looked  upon  as  a  source  of  origin  in 
displacement  of  the  pelvic  viscera. 

Backward  displacement  of  the  womb  (retrtncrsion  or  retroficxion)  is 
the  usual  malposition  alleged  in  accident  cases,  and  it  may  or  may  not 
be  claimed  to  exist  with  prolapsus  also. 

Forward  displacements  (atiieversion  or  anteflexion)  are  rarely 
claimed  as  the  outcome  of  an  accident.  Oi'arian  and  tubal  displace- 
ments an*  also  infrequently  alleged. 

Anatomy.—  The  pcar-sizcd  and  shaped  uterus  is  placed  in  probably 
the  most  protected  portion  of  the  body,  apparently  a  provision  on  the 
part  of  nature  to  propagate  the  race.  The  average  Wrginal  size  of  the 
organ  is  about  3  inches  long  and  2  inches  broad,  the  wide  upper  end 
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tapering  to  about  i  inch  at  the  cervix.  After  pregnancy  some  perma- 
nent enlargement  is  the  rule.  The  womb  in  the  virgin  stale  usually 
weighs  between  ti  and  2  ounces.  It  lies  deep  in  tlic  bony  box  of  the 
peKi's  and  is  protected  in /ront  by  the  strong  abdominal  wall  and  the 
(bladder,  the  latter  acting  as  a  hydraulic  bumper.  Beltind  it  is  pro- 
tected by  a  large  mass  of  intestines  and  the  bony  bulwark  of  the  lower 
end  of  the  spinal  column  and  the  thick  bullocks.  Laleraily  the  flaring 
wings  of  the  bony  pcKis  guard  it,  together  with  the  intestines.  Thus 
it  is  practically  suspended  in  the  bottom  of  a  bony  box  and  surrounded 
on  all  sides  by  buflers  of  a  fluid,  semifluid,  or  ga.seou.s  consistency.  It 
is  so  inaccessible  that  when  the  abdomen  is  opened,  it  is  necessary  to 
push  aside  the  intestines  or  bladder  in  order  to  view  or  feel  it.  and  thus 
uterine  operations  are  performed  wiih  the  i)altenl's  hips  much  higher 
than  the  head  so  that  the  intestines  may  gravitate  toward  the  dia- 
phragm ("Trendelenburg  position"). 

The  normal  axis  or  position  of  the  utenis  is  one  of  nntrversion ,  ?jy 
that  it  lies  at  an  angle  of  bctwetin  65  and  85  degrees  to  the  abdominal 
wall;  this  is  about  the  angle  that  the  hand  makes  to  the  forearm  when 
the  wrist  is  bent  backward  as  far  as  possible.  It  is  maintained  in 
this  position  by  a  variety  of  factors  such  as  the  dj-namic  force  of  intra- 
abdominal pressure  from  surrounding  contents,  the  gviy-ropc  pull  of 
elastic  ligaments,  and  the  supporting  power  of  the  intact  fa.sciE  and 
perineum. 

Uterine  ligaments  (or  accessory  peritoneal  folds)  are  eight  in  num- 
ber, so  arranged  that  thfy  accommodate  the  organ  to  the  daily  changes 
of  intra-abdominal  pressure.  The  large  pair  of  broad  ligameiits  pass 
from  either  side  of  the  organ  like  bat-wings  and  become  attached  to 
the  lateral  walls  and  floor  of  the  pelvis,  embracing  in  their  folds  the 
ovaries  and  fallopian  tubes.  The  two  rauTui  ligaments  pass  from  the 
upper  front  portion  of  the  organ  forward  and  outward  and  escape 
from  the  abdomen  through  the  internal  abdominal  rings. 

The  two  tUerosacral  ligaments  pass  backward  to  the  sacrum.  The 
two  uleroirsical  ligaments  pass  laterally  and  forward. 

Normally,  the  organ  is  very  movable,  and  it  can  he  pulled  in  all 
directions  quite  freely  and  will  resume  the  normal  position  as  soon  as 
tension  is  relieved.  However,  if  the  pressure  or  abnormal  displace- 
ment is  continuous  or  nearly  so,  the  ligaments  become  permanently 
stretched  or  lax  and  then  the  organ  assumes  some  malposition.  This 
is  especially  true  if  the  normal  supports  are  weakened  from  a  variety 
of  long  or  slowly  acting  causes,  especially  those  leading  to  actual 
sagging  or  tearing,  like  enteroptosis  and  pregnancy. 


66a 


TRAUMATIC  SCRGERY 


Backward  Displacement. — In  ihis  form  the  organ  is  lilted  back- 
ward so  that  the  fundus  (roof)  is  turned  to  the  rear,  constituting  retro- 
version. If  the  junction  between  the  body  of  the  organ  and  the  cer\'ix 
forms  a  kink  or  angle,  then  we  denominate  it  as  rclrojlertoit  (Fig.  5 16). 

Causes. — The  rearward  position  may  be  entirely  normal,  as  it  is 
estimated  thai  about  ?o  per  cent,  of  women  arc  born  with  the  organ  in 
a  backward  rather  than  forward  position;  this  is  sometimes  referred  to 
as  congenital  retrodis placement  and  it  is  entirely  compatible  with  per- 
fect health  and  function,  and  usually  is  unknown  to  the  possessor  unlU 
discovered  by  exanunation. 

Acquired  rctrodis placement  is  the  outgrowth  of  any  cause  or  set  of 
cau^yes  that  upset  the  mechanics  of  the  lower  abdomen ;  in  other  words, 


F%.  jtC— Ulenne  rluplacctnenl.  bUck  linr  indiLAtiitg  ihf  nunnul  ixMitinn  of  snteversioo: 
t,  Rettovenion;  1,  rctroflcxiixn  (nvxienU);  $,  reirodcxicia  (nuukcd)  &nd  pnUpae. 


the  organ  will  be  more  or  less  permanently  shifted  out  of  position  if 
the  normal  supports  are  persistently  weakened  by  long-continued 
I>res3ure  upon  or  actual  tearing  of  them.  Of  this  group  of  causes 
may  be  mentioned: 

(i)  Structural  Conditions. — This  great  group  comprises  those  archi- 
tectural faults  in  the  skeleton  ihat  sooner  or  later  lead  to  a  shifting  of 
the  contained  organs  in  an  effort  on  the  part  of  the  body  to  maintain 
equilibrium  and  carry  on  function.  These  anatomic  defects  are  often 
comprised  under  the  term  of  "enteroptotic  female." 

( 2)  Pregnancy. — Here  the  organ  increases  in  size  and  the  ligaments 
are  stretched;  hut  the  process  is  so  gradual  that  no  displacement 
occurs  unless  the  outlet  is  torn  at  delivery  (kiccratcd  perineum);  or  the 
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organ  fails  to  resume  its  normal  size  after  the  confinement  (subinvolu- 
tion); or  where  some  infection  leads  to  more  or  less  thickening  and 
rigid  inelasticity  of  the  ligaments,  perhaps  ending  in  adhesions  that 
lix  the  organ  in  an  abnormal  position.  Repeated  pregnancies  bring 
about  the  same  results,  and  incidentally  weaken  the  abdominal  wail, 
allowing  it  to  become  flabby  and  atonic  with  subsequent  relaxation 
or<iisplacementof  some  or  all  of  the  contained  viscera.  Severe  labors 
or  those  attended  by  complications  at  the  deliver>-,  or  later,  arc 
manifestly  prime  causative  elements.  Patients  who  remain  abed 
too  short  or  too  long  a  period  after  confinement  often  thus  induce 
a  malposition  that  inevitably  gets  worse  unless  recognized  and 
corrected. 

(3)  Infection  of  the  Ceniio-urinary  Tract. — This  acts  by  indudng 
inflammatory  changes  in  the  uterus  or  the  atlnexa  leading  to  loss  of 
tone  of  the  normal  supports,  sagging  of  the  hea\7  uterus,  exudates, 
and  perhaps  adhesions.  Such  cases  generally  show  some  lateral  dis- 
placement as  woU  as  retro<lisplaccmcnt;  any  fixation  is  always  an  in- 
dication of  an  old  process  and  usually  is  denotive  of  inflammatory  or 
germ  reaction. 

(4)  Pressure. — This  may  be  due  to  sagging  of  the  abdominal 
contents  in  general  (enteroptosis)  or  be  more  or  less  Iocalii,ed,  as 
from  tumors,  ascites,  and  the  like,  or  it  may  arise  from  straining,  as 
from  constipation,  weight- bearing,  lifting,  riding,  posture,  coughing, 
vomiting,  and  a  variety  of  similar  factors  tending  toward  oft-repeated 
contractions  of  the  abdominal  muscles.  Tight  lacing,  belts,  and 
various  fashions  of  dress  fall  in  this  group. 

(5)  Weakness. — Illness  or  other  depleting  causes  may  rob  the  organ 
of  normal  supports  ami  thus  lead  to  displacement.  'J"his  group  com- 
prises also  those  cases  occurring  in  the  feeble,  poorly  nourished,  and 
the  aged,  and  in  these  the  flabby  abdominal  wall  is  usually  an  index  of 
a  more  or  less  general  visceroptosis. 

(6)  Injuries. — These  are  likely  to  play  a  part  only  when  the 
violence  is  capable  of  inducing  a  decided  change  of  intra-abdominal 
pressure,  notably  when  the  impact  has  been  in  the  nature  of  compres- 
sion received  on  the  front  of  the  niid-alKlomen.  For  this  reason  the 
most  causative  factors  arc  falls  against,  or  blows  from,  rather  broad 
projecting  surfaces;  squeezing  accidents,  as  between  moving  vehicles  or 
objects;  or  violent  twtsts  or  wrenchings  with  the  pelvbc  fixed.  All 
of  these  are  associated  with  rather  severe  grades  of  trauma  and  other 
evidences  of  intra-abdominal  injury  often  coexist.  Such  an  acute 
dispUicement  generally  restores  itself  to  normal  unless  the  individual 
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is  predisposed  to  the  malposition  by  previously  overstretched,  bo^y, 
or  sagging  parts. 


Fig.  517. — Uterine  displacement,  black  line  indicatii^  the  normal  portion  of  anteveison: 
I,  Retrovenion;  2,  anteflexion  (moderate);  3,  anteflexbn  (marked). 

Personally,  I  have  never  seen  a  case  of  displacement  of  a  pre- 
viously normal  pelvic  organ  from  any  form  of  violence,  and  certainly 
the  condition  must  occur  at  once  if  at  all. 


Fig.  518. — Degrees  of  prolapse  of  utenis. 

Indirect  violence,  such  as  blows  or  falls  on  the  lateral  or  posterior 
abdominal  walls,  or  jars  transmitted  from  more  or  less  distant 
parts,  must  necessarily  be  even  more  remotely  regarded  as  causative 
agents. 


RELATION   OF    INJURY   TO   VISCERAL   PROLAPSE  66$ 

Forward  Displacement.-  In  this  form  the  normal  position  of  anle- 
vcrsion  (65  to  85  degrees)  is  accentuated;  and  if  the  junction  of  the 
body  and  cervix  is  kinked  or  angulated.  the  condition  is  said  to  be  one 
of  anteflexion.  This  is  a  much  rarer  form  of  disijlaccment,  and 
obviously  is  much  more  likely  to  be  a  personal  equation  o£  congenital 
origin. 

Cattses. — Accentuation  of  the  normal  forward  tilting  is  said  to 
occur  congenitally  in  30  per  cent,  of  cases.  The  acquired  group  of 
causes  is  similar  to  the  preceding  and  depends  practically  on  the 
same  ba.sic  factors,  namely,  slowly  increasing  pressure  from  above 
that  gradually  crowds  or  forces  the  organ  to  assume  an  abnormal 
location  (Fig.  5:7). 

Downward  Displacement  or  Prolapse. — This  is  always  associated 
with  backward  displacement  and  is  due  to  the  same  factors  (Fig.  518). 

Degrees. — First:  When  the  tip  of  the  cervix  is  below  llic  vault  of 
the  vagina. 

Second:  When  the  tip  of  the  cervix  is  at  the  vaginal  outlet. 

Third:  W^hen  the  cer\*ix  e.wapes  from  the  vaginal  outlet. 

Nearly  all  of  these  cases  show  some  cystottle  and  rectoccle  as  well, 
and  they  are  all  characterized  by  slow  development  up  to  a  certain 
point, and  then  suddenly  they  may  become  much  aggravated  as  the  last 
remaining  supporting  elements  give  way. 

Practically  all  the  cases  occur  in  multiparsc  with  torn  or  relaxed 
outlets,  or  in  the  obese  or  the  aged.  A  considerable  number,  however, 
occur  in  maiden  ladies  at  or  after  the  menopause,  when  atonicity  is 
quite  marked. 

KmNET  Djsplacbment 

At  one  time  a  kidney  that  could  be  palpated  wa.s  regarded  as  being 
abnormal,  but  now  we  know  that  normally  each  kidney  has  a  range  of 
motion  varj-ing  between  i  and  2  inches.  This  knowledge  has  made  the 
operation  of  kidney  fixation  very  much  less  frequent. 

Werelius'  says  that  Mesne  in  1568  first  mentioned  this  lesion  in 
his  work  published  in  Venice;  and  in  1862  Riolan  described  it  as  a 
s>-mptom-prnducing  condition. 

Analomy. — Each  organ  weighs  about  4^  ounces  and  is  about  4  to  5 
inches  long,  2  to  3  inches  broad,  and  i\  inch  thick.  They  are  held 
in  position  in  the  hoUow  of  the  lumbar  region  mainly  by  the  fat, 
areolar  tissue,  and  retrorenal  fascia  surrounding  their  capsule,  and 
to  some  extent  by  the  vessels  passing  to  and  from  them.    The  lower 
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border  of  the  right  kidney  is  an  inch  or  two  below  that  of  the  left 
kidney  because  of  the  superimposed  liver,  and  also  because  the  right 
kidney  niche  is  broader,  shallower,  and  more  open  below  than  thai  on 
the  left  side  (Volkow  and  Dclitzin).  Ordinarily  the  lower  pole  is  on 
the  level  of  the  third  lumbar  vertebra  reaching  upward  to  the  last  dorsal 
vertebra  (Fig.  519).  These  anatomic  factors  tend  to  develop  kidney 
motility  more  frequently  on  the  right  than  on  the  left  side  in  the 
proportion  of  1  ^  to  i   (Picrsol). 

Types  ami  Terms. — Sfovable  kitlney  is  one  in  which  the  orgaa  can 
be  freely  felt  to  move  during  respiration,  especially  in  inspiration. 

Floating  kidney  is  one  that  sags  enough  to  feel  the  entire  organ. 


Pi:) 


Fig.  sip.^Kormat  am!  xbnonnal  ixxdtion*  of  the  kidney:  a,  PoMenor  rdatiotuhrp;  f, 

aatcrior  relationship. 

\\\\i\denn%  kidney  is  one  that  can  be  pushed  freely  about  in  all 
directions. 

These  foregoing  limits  of  motion  are  variously  spoken  of  as  Bret, 
second,  and  third  degrees  respectively. 

Causes.  Congenital  motility  is  often  present,  especially  in  women, 
and  some  authorities  assert  that  from  60  to  90  per  cent,  o!  women  have 
more  or  les-s  sagging. 

Kister  i<tates  that  abnormal  motility  occurs  once  in  207  men,  and 
in  women  once  in  27.  Other  statistics  state  that  it  is  palpable  on  the 
right  side  in  6c  per  cent,  of  cases,  and  in  about  8  per  cent,  on  the  left 
side  in  men,  and  30  per  cent,  in  women. 

The  right  kidney  is  involved,  according  to  various  authors,  from 
twelve  to  eighteen  times  oftener  than  the  left  kidney.     Both  kidneys 
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are  comciden tally  aflected  in  from  5  to  10  per  cent,  of  cases,  but  the 
excursion  on  the  right  side  is  usually  greater  than  that  on  the  left. 
Associated  entcroptosis  and  diseased  conditions  of  the  gall-bladder 
and  appendix  are  often  present.  Most  cases  occur  between  the  ages 
of  twenty-five  and  fifty. 

Structurai  Jormation  plays  a  great  part,  and  the  long  bodied  and 
the  lean  arc  most  prone  because  the  hollow  in  which  the  kidnev  rests 
is  less  concave  and  also  because  the  needed  fatty  support  is  scanty. 
The.se  anatomic  considerations  have  led  to  the  formula  of  the  so- 
calk'd  "kidney  index"  of  Bccher  and  Lcitnho£t  to  mathematically 
determine  that  a  person  of  a  certain  structure  is  prone  to  displacement. 
This  "index"  is  obtained  by  measuring  the  distance  between  the 
sjTnphy&is  pubis  and  the  ensiform  appendix,  and  this  is  divided  by  the 
smallest  circumference  of  the  abdomen.  The  pro<luct  thus  obtained  is 
multiplied  by  loo,  and  this  gives  the  abdominal  index.  If  this  figure 
is  over  75,  tJiere  is  a  movable  kidney  tendency;  if  not,  then,  anatomic- 
ally at  least,  there  is  no  such  predisposition. 

The  intact  abdominal  wall  and  pelvic  floor  are  powerful  dynamic 
and  static  elements  rn  prescr\'ing  the  normal  position  of  the  kidney; 
hence  child  bearing  is  one  of  the  main  factors  in  its  causation.  Ti^ht 
lacing  is  also  an  element,  as  is  any  form  of  pressure  or  dragging  that 
tends  in  time  to  stretch  or  loosen  normal  supports  of  the  organ. 

Spinal  cur^'alurs,  congenital  or  acquired,  may  also  induce  relaxa- 
tion. 

Trauma  is  an  infrequent  cau.se,  the  type  of  accident  producing  it 
being  generally  a  sharp  impact  in  the  lumbar  region,  as  from  a  fall  or 
blow.  Jamming,  jarring,  and  squeezing  accidcnU  sometimes  act  in 
the  same  way.  assuming  that  the  violence  has  been  great  enough  to 
reach  the  lumbar  region  in  an  undissipated  maimer. 

Symptoms. — The  majority  of  cases  gives  no  symptoms  until  at- 
tention is  called  to  the  condition,  but  thereafter  in  suggestible  patients 
a  host  of  subjective  symptoms  may  be  com}>lained  of.  many  of  them  of 
the  neurasthenic  variety.  This  combination  of  subjective  "nervous" 
symptoms  and  movable  kidney  is  very  typical.  Apparently  the  extent 
or  degree  of  motility  is  not  the  mea.sure  of  the  severity  of  the  symptoms, 
although  "wandering"  forms  are  most  likely  to  give  the  maximum  of 
discomfort.  Sj-mptoms  referable  to  the  motility  itself  arc  backache, 
dragging  or  tugging  sensations  in  the  loin  or  upper  abdomen;  indiges- 
tion, with  or  without  vnmitinp.  constipation,  and  jaundice;  radiating 
pain  transmitted  along  the  iliolinguinal  and  ilioh>-pogastric  nerves  to 
the  groin  or  external  genitals;  and  occasionally  urinary  irregularities. 
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"Dietl's  crisis"  is  a  paroxysmal  attack  of  severe  abdominal  pain 
associated  with  vomiting  and  tjinpanites.  followed  by  the  passage  erf 
large  quantities  of  urine  occasionally  containing  blood.  Such  a  seizure 
generally  occurs  in  ancient  cases  and  is  sometimes  induced  by  sevtTe 
exertion,  twists,  or  wrenches  that  produce  a  kinking  of  the  ureter, 
leading  to  temporary  hydronephrosis  and  increase  in  size  of  the 
lender  organ.    It  is  usually  right  sided  and  always  unilateral. 

An  acuU"  displacement,  such  as  an  injury  may  induce,  is  associated 
with  tenderness  in  the  costovertebral  angle,  some  abdominal  dis- 
tention, tenderness,  and  rectus  rigidity,  and  the  urine  for  a  short  time 
generally  contains  blood.  Ecchymosis  and  local  evidences  of  injury 
in  the  lumbar  area  may  not  appear  for  several  days;  but  such  late  signs 
are  often  corroborative  of  an  acute  origin  or  an  exacerbation  of  a 
chronic  condition. 

Treatment. — Relief  is  usually  obtained  by  wearing  a  suitable  "kid- 
ney belt"  or  "kidney corset ,"  cithcrof  which  is  applied  while  the  patient 
lies  flat  on  the  back  with  the  lower  part  of  the  body  much  elevated 
so  that  the  abdominal  contents  may  gravitate  upward.  Measures 
directed  to  the  general  condition  of  the  patient  must  not  be  forgotten, 
espedally  forced  feeding  and  exercises  to  strengthen  weak  muscles  and 
alter  mechanical  conditions  that  tend  to  cause  persistent  sagging. 
Nervous  sj-mptoms  also  need  attention,  and  no  case  will  be  per- 
manently benefited  without  controlling  ptosis  of  the  other  organs  so 
often  coincJdentaUy  involved. 

Operation,  as  stated,  is  not  now  regarded  as  so  ncccssar>'  because 
most  cases  are  controlled  by  non-operative  measures,  and  the  majority 
of  surgeons  counsel  palliative  treatment  unless  careful  attempts  meet 
with  failure. 

Nephrorrhaphy  and  nephropexy  are  the  terms  used  for  the  opera- 
tion of  "kidney  fixation,"  and  a  variety  of  procedures  have  been 
devised  to  replace  the  organ  and  retain  it  En  position  by  sutures,  intro- 
duced into  the  capsule  alone,  or  into  the  capsule  and  kidney  substance* 
thence  fastening  it  to  contiguous  muscle,  or  muscle  and  fascia. 

In  selected  cases,  operative  treatment  is  exceedingly  effective  and 
is  relatively  free  from  danger. 


GASTRO-mTESTtKAL    DISPLACE  UEHT 

The  stomach,  colon,  cecum,  liver,  and  other  portions  of  the  digestive 
tract  are  sometimes  found  in  abnormal  positions  (Fig.  520).  We  now 
know  that  sudi  conditions  almost  uniformly  depend  upon  congenital 
malformations  or  are   acquired  as   the  outcome  of  long-standing 


Fig.  510. — Relation  of  viscera  to  parictcs. 


Speaking  generally,  any  displacement  of  a  viscus  is  essentially  a 
hernia,  and  is  dependent  more  upon  inJierent  structural  causes  than 
upon  external  or  incidental  factors.  Even  in  the  presence  of  very 
severe  injuries  I  have  never  seen  a  case  associated  with  visceral  dis- 
placement, nor  have  I  ever  operated  on  a  patient  with  a  displace- 
ment due  to  external  violence. 
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These  consist  uf  neurasthenia  and  hysteria.  iUifl  because  they  are  so 
often  associated  the  name  hysteroncurasthenia  has  often  been  applied 
to  them.  My  experience  has  been  that  neurasthenia  may  exist 
alone  quite  frequently,  but  hysteria  is  quite  regularly  associated  with 
neurasthenia. 

The  diagnosis  of  neurasthenia  is  certainly  less  common  now  than 
formerly,  and  the  traumatic  forms  are  vcr>-  rarely  encountered  except 
in  litigated  caj^  where  the  subjective  manifestations  are  many  and 
varied,  but  the  objective  vcrilications  few  and  limited. 

In  the  NeuroIoRical  Institute  of  this  city  in  the  past  }  years  a 
diagnosis  of  neurasthenia  "group"  has  been  made  149  times  in  5967 
hospital  patients  treated  for  all  forms  of  nervous  disease.  Many  cases 
formerly  diagnosed  as  neurasthenia  arc  now  known  to bcmanifestations 
of  arteriosclerosis,  unsuspected  lues,  goiter,  gastro-intcslinal,  pelvic, 
rectal,  internal  gland,  prostatic,  and  other  diseases. 

It  is  certainly  true  that  the  neuroses  arc  excessively  rare  in  ordinary 
hospital  and  civil  practice,  and  this  has  led  to  the  belief  that  many  of 
the  cases  are  due  to  autosuggestion  or  hclcrosuggestion  from  phys- 
icians, law}-crs,  relatives,  and  others.  Some  of  this  is  probably  not 
puriKtseful,  but  is  the  outgrowth  of  injudicious  remarks  made  in  the 
presence  of  the  patient  or  later  repeated  to  ihe  latter  by  others.  A 
certain  class  of  physicians  are  fond  of  dilating  on  the  subject  of  "pos- 
sible internal  injuries,"  "brain  damage."  and  "spinal  trouble"  in  the 
presence  of  an  injur)'  respectively  to  the  abdomen,  head,  or  back. 
The  statement  "you  may  be  a  cripple  for  life"  sufficiently  often 
repeated  is  certainly  not  likely  to  increase.-  optimism  or  act  as  a  stimulus 
toward  recovery.  If  this  is  true  where  there  is  no  special  object  to  be 
attained  by  prolonpng  disability,  it  is  increasingly  true  when  there  is 
gain  in  view. 

In  years  gone  by  railroad  accidents  were  supposed  to  inflict  i^icrial 
forms  of  neural  injury,  and  to  these  the  name  "spinal  concussion,"  "rail- 
roarl  spine."  and  "milrond  brain"  were  given.  Erichsen,  about  1S74. 
thus  christened  this  ailment,  and  since  then  it  has  been  occasionally 
heard  of,  but  only  in  connection  with  claims  for  damages.    Strangely 
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enough,  of  the  53  reporteil  cases  in  Erichscn's  two  books,  less  than  one- 
third  were  hurt  In  railroad  accidents,  and.  as  stated  by  Bailey,  in  the 
totiil  number  of  cases  reported  there  is  not  one  in  which  a  diaRnosis  of 
"spinal  concussion"  due  to  "molecular  changes"  would  stand  present- 
day  analysis.  The  only  case  of  the  group  that  was  subjected  to 
autopsy  was  clearly  a  case  of  locomotor  ataxia,  and  with  our  present 
kjiowledge  it  certainly  would  not  be  denominated  either  iis  "railroad 
qiine"  or  "spinal  concussion."  Several  of  the  cases  cited  by  Krichsen 
were  very  severe  traumas  of  the  spine  that  today  would  be  recognized 
as  fractures  ul  the  lamina;  or  other  vcrtvbral  processes;  others  less 
severe  were  intraspinal  hemorrhages. 

Since  Krichsen's  time  a  large  number  of  books  and  articles  have 
been  written  abroad  on  the  subject,  some  of  the  more  impornint  bcinj; 
by  Page,  Westphal,  Charcot.  Strumpell,  Oppenheim.  Janet,  I'rcud, 
and  others;  and  in  this  country  by  Dana,  Hamilton,  Walton.  Uutten, 
Angcll,  Putnam.  Dcrcum,  Bailey,  and  many  others.  Oppenhcim  is 
responsible  for  the  name  "traumatic  neurosis." 

The  condition  has  been  sttll  further  clarified  by  insurance  statistics, 
Dotably  tliosc  from  (.icrmany  and  (jreat  liritain.  and  it  is  from  reliable 
statistical  oflicial  sources  of  this  sort  that  the  best  knowledge  is- 
obtainabte. 

A  great  many  extreme  views  have  been  entertained  and  expressed 
respecting  these  subjective  nervous  disturbances,  one  group  of  ob- 
servers maintaining  that  the  symptoms  are  assumed  and  purjjoseful, 
and,  in  reality,  non-existant;  another  group  maintains  their  reality, 
severity,  and  permanency. 

The  personal  equation  appears  largely  to  govern  these  dix'crse 
views,  ami  many  of  the  opinions  expressed  arc  biiscd  on  a  few  cases  and 
a  limited  experience  with  injured  patients;  others  are  too  strictly  racial 
or  sexual.  For  this  reason  there  is  still  a  wide  diversity  of  opinion, 
but  uniformity  is  now  more  marked  than  at  any  other  previous  lime, 
not  only  as  to  diagnosis  but  also  as  to  treatment  and  prognoMs. 

The  writer  has  had  a  rather  varied  experience  in  the  examination  of 
persons  claiming  injuries  in  railroad  and  other  accidents,  and  during 
that  same  period  has  had  an  active  traumatic  service  in  hospital,  dis- 
pensary, and  private  practice.  The  material  thus  provided,  together 
with  a  fair  knowledge  of  the  existing  literature  on  the  subject,  causes 
the  writer  to  state  the  following  as  his  interpretation  of  the  present 
status  of  these  neuroses : 

(j)  They  do  occur,  but  are  in  no  essential  respects  different  from 
the  same  diseases  due  to  numerous  other  causes. 
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(2)  They  have  a  defioile  and  demonstrable  symptomatology  and 
'many  of  the  subjective  symptoms  can  be  made  objective. 

(i)  In  the  vast  majority  of  cases  they  are  claimant-neuroses  and 
are  rarely  seen  unless  some  claim  is  jiendlng. 

(4)  They  are  rare  in  hospital  practice  or  under  similar  environ- 
ment 

(5)  The  element  of  suggestion,  self  or  otherwise,  is  a  powerful 
stimulus. 

(6)  The  less  serious  the  injur>',  the  greater  the  possibility  of  devel- 
oping the  neuroses. 

(7)  The  manifestations,  duration,  and  outcome  bear  a  dose  rela- 
tionship to  the  negotiations  for  settlement. 

(S)  Most  cases  recover  after  the  mental  source  of  worry  or  cx- 
peclanc>'  Is  relieved. 

(9)  Neurasthenia  with  hysteria  is  commoner  than  hysteria  with 
neurasthenia. 

(10)  Recurrence  in  hysteria  is  more  likely  than  in  neurasthenia, 
but  both  may  return. 

(11)  Late  development  of  neuroses  does  not  often  occur  if  settle- 
ment has  previously  been  made. 

(12)  In  the  vast  majority  of  cases  some  motive  is  present,  such  as 
money,  vacation,  revenge,  pride,  spite,  pique. 

As  stated, in  my  experience  it  is  rare  to  fmd  hysteria  alone  or  neuras- 
thenia alone,  and  for  that  reason  I  have  come  to  use  the  term  traumas- 
tkenia  to  denote  that  combined  grouping  of  nervous  symptoms  so  fre- 
quently alleged  after  an  accident.  At  the  present  time  no  special  form 
of  neurosis  is  claimed  to  be  typical  of  certain  occupations,  methods  of 
construction,  railway  transit,  or  development;  and,  practically  speak- 
ing, a  neurosis  is  just  as  likely  to  occur  from  falling  on  the  sidewalk  as 
from  a  rear-end  collision,  from  the  fright  of  a  fire,  or  a  wound  received 
in  battle. 

In  about  three-fourths  of  the  legal  pajwre,  allegations  of  "nervous 
shock''  arc  made  and  over  one-half  claim  "nervousness"  of  some  sort; 
thus  in  litigated  cases  the  condition  is  nide-spread  and  examining 
physicians  in  such  instances  expect  these  assertions  almost  as  regularly 
as  complaints  of  pain. 

There  is  no  good  reason  for  accepting  an  injured  patient's  state- 
ment that  "nervousness"  b  present,  and  then  translating  such  an  asser- 
tion into  a  technical  diagnosis  of  "traumatic  neurosis"  imless  there 
are  definite  objective  s>'mptoms  for  verification.  In  no  other  condi- 
tion b  the  assertion  of  the  patient  su  unreservedly  accepted  and  acted 
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upon  by  the  attending  ph>'sician,  an<I  thus  by  added  suggestion  the 
mental  side  of  the  ailment  is  kept  alive  by  llic  very  person  who  should 
do  most  to  banish  it  by  refraining  from  putting  too  much  value  on 
mere  complaints. 

NEtntASTHENU 

Literally,  this  means  "weak  nerves";  the  terms  "nervous  prostra- 
tion" and  "ner\'ous  breakdown"  are  synonomus,  and  since  Beard's  first 
description  oi  it,  it  has  also  been  known  as  the  "American  disease." 
My  personal  belief  is  that  in  a  decade  "traumatic  neurasthenia"  will 
pass  out  of  medical  literature  after  the  manner  of  "spinal  concussion." 

Definition. — A  functional  disease  of  the  nervous  system  due  to  a 
large  number  of  causes,  characterized  by  mental  and  physical  in- 
capacity tor  sustained  effort,  and  presenting  numerous  subjective  and 
some  objective  symptoms  particularij'  connected  with  the  cardio- 
vascular and  muscular  systems. 

Causes.—  As  stated,  these  are  very  numerous,  and  of  thcra  may  be 
mentioned  any  of  the  factors  of  modem  stress  and  strain  that  go  to 
make  up  the  strenuous  life.  Oven\-ork,  worry,  grief,  insomnia,  alco- 
holism, exhaustion,  moral,  mental,  social,  and  phj-sical  excesses,  or, 
indeed,  any  set  of  causes  that  make  for  physical  or  ner\'ous  depletion. 

An  unstable  nervous  equilibrium,  hercditar>'  or  acquired,  is  usu- 
ally a  prerequisite,  and  it  has  been  truly  said  that  the  neurasthenic  is 
bora  and  not  made,  so  strong  is  this  element  of  predisposition. 

A  considerable  number  are  due  to  disturbances  of  the  physiology 
of  the  abdominal,  sexual,  thoracic,  and  cranial  organs,  constituting  the 
so-called  "reflex"  sources.  Visceral  ptoses,  notably  nephroptosis  and 
cnteroptosis,  cause  or  are  associated  with  a  certain  proportion  of  cases. 
Another  factor  is  acute  or  long-continued  disease,  or  sudden  changes 
incident  to  occupation,  en\'ironment,  or  station  in  life.  Disturbance 
of  the  intenial  glandular  mechanism,  notably  of  the  thyroid,  is  also 
an  element. 

Men  are  more  commonly  affected  than  women;  it  is  rare  before  the 
twentieth  year  and  is  distinctly  an  adult  disease.  Racially  it  is  com- 
mon among  persons  of  Jewish  anccstr>',  notably  among  the  poorer  and 
richer  classes.  The  middle  class  group  of  all  races  are  less  prone  than 
the  rich  or  the  poor.  The  more  rational  the  work  and  play  of  the 
person,  the  less  liable  llie  disease. 

Traumatic  sources  have  their  basis  in  psychic  and  phj*sical  shocks, 
and  it  is  to  be  recalled  that  actual  physical  contact  is  not  always  neces- 
sary to  its  production  in  those  predisposed.  It  is  claimed  by  some 
that  the  psychic  insult  from  the  sights,  sounds,  and  impressions  of 
■*3 
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an  accident  are  as  potent  producing  causes  as  the  actual  physical  hurts. 
This  is  not  in  accord  with  my  experience,  which  is  that  the  occurreno; 
from  psychic  impressions  alone  is  far  less  frequent  than  in  hysteria. 
and  the  neurasthenia  alleged  to  follow  slight  traumas  must  be  looked 
upon  with  great  suspicion  and  sharply  differentiated  from  h>pochon- 
driasis  and  malingering. 

No  physical  injury  to  any  part  of  the  body  is  too  great  nor  yet 
none  too  slight  to  induce  sjinptoms. 

The  clement  of  suggestion  is  very  important,  and  this  takes  the  form 
of  environment  and  treatment,  as  well  as  the  saj-ings  and  doings  of 
friends  and  others.  'I"here  is  no  special  form  of  injurj'  more  capable 
than  another  of  inducing  traumatic  neurasthenia,  and  thus  head .  spinal, 
and  pelvic  injuries  are  no  more  competent  producing  causes  than 
injuries  elsi-wherc  inflicted. 

Symptoms. — These  arc  most  readily  grouped  according  to  their 
regional  distribution,  and  may  be  referred  to  as  cfigeitow^ma/^ mofor .  and 
visceral,  all  of  which  are  subjective  mainly,  but  also  objective.  It  is 
rare  to  have  one  group  sharply  defmed  and  the  usual  combination  is 
the  cerebrospinal. 

The  time  oj  otisrl  varies,  but  it  is  usually  prompt  and  rarely  delayed 
more  than  a  few  weeks. 

Cerebrospinal  Form.-V^m  and  af:hcs  in  various  regions  are  largely 
complained  of,  and  most  of  these  cases  start  with  the  suggestion 
implanted  by  an  injur)'  to  the  head  or  back. 

"Cerebral  neurasthenia*'  and  "spinal  neurasthenia'*  arc  s<Hnetime& 
used  as  denominative  terms. 

UeadQchc  is  one  of  the  common  s>'mplom5.  and  this  is  usually  re- 
ferred to  the  region  of  the  forehead  or  base  of  the  skull,  and  is  described 
as  sharp  and  occasional  or  dull  and  constant.  Usually  excitement 
or  sustained  effort  increases  it. 

Backacfie,  sometimes  called  "spina!  tenderness."  is  the  second  most 
frequent  symptom,  and  because  of  it  the  patient  often  infers  "spinal 
trouble"  and  correspondingly  worries  respecting  it. 

This  localional  manifestation  was  the  chief  feature  of  the  cases 
formerly  diagnosed  as  "spinal  irritation"  and  "railway  spine." 

The  pain  is  ordinarily  located  at  one  or  all  of  three  locations,  viz.: 
Over  the  back  of  the  neck  about  on  a  level  with  the  vertebra  promi- 
nens;  about  the  midscapular  level;  and  near  the  dorsolumbar  junction. 
The  pain  is  said  to  be  accentuated  by  motion  and  pres-iure  and  the 
patient  is  able  to  sharply  delimit  its  site-by  pressure  of  his  own  hngcr. 
Usually  the  pain  is  said  to  be  superficial  and  over  the  spinous  processes 
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exactly  in  the  micllinc.  and  less  often  just  external  thereto.  If  the 
pain  uccupies  a  wide  area,  it  is  almost  invariably  said  to  be  located  in 
the  lumbar  region.  Pressure  of  the  examiner's  finger  causes  the  pa- 
tient to  wince  or  exclaim,  and  occasionally  a  muscular  contraction  can 
be  seen  or  felt.  If  these  painful  spots  are  marked  by  pencil  or  pen. 
the  patient  can  accurately  relocate  them  in  genuine  cases;  this  may  be 
tcrmwl  the  "relocation  test"  and  is  applicable  to  any  area  of  alleged 
tenderness.  Increase  or  change  of  pulae-ratc  on  pressure  over  these 
or  other  painful  areas-  the  so-called  "MannkopfT-Rumpf  lcsl"^has 
not  proved  of  much  value  to  mc. 

The  attitude  of  a  patient  with  a  tender  back  is  often  quite  sug- 
gestive, as  a  posture  and  gait  are  assumed  to  relieve  pressure  and 
strain. 

Occasionally  the  pain  is  said  to  be  of  a  darting  tj-pe,  radliating  to- 
ward the  intercostal  spaces  or  up  and  down  the  back  or  into  the  limbs. 

Aching  in  the  limits  is  sometimes  asserted,  especially  along  the 
calf,  and  this  gets  worse  from  walking  and  standing,  and  hence  the 
patient  complains  of  weakness  and  incapacity  for  sustained  effort 
and  pleads  ready  fatigability.  The  muscles  thus  get  flabby  and 
soft  from  disuse,  but  actual  atrophy  practically  never  occurs.  Joint 
pain  is  occasional  also,  and  rheumatism  and  other  articular  ailments 
musit  be  differentiated. 

Memory  deficiency  may  be  complained  of  and  the  patient  asserts 
that  recent  events  especially  arc  not  sharply  impressed;  less  often 
memory  for  distant  happenings  is  blurred.  This  memory  trouble  b 
also  an  evidence  of  tire  or  weakness  and  an  added  sign  of  the  prevailing 
instability  or  incapacity  for  effort,  and  it  by  no  means  denotes  any 
true  mental  failure  or  disease.  .Ml  the  details  of  the  accident,  how- 
ever, and  the  minutest  circumstance  inter\'ening  can  usually  be  nar- 
rated with  such  effect  that  the  patience  of  the  listener  will  be  taxed. 
Verbal  display  of  this  sort  is  common,  but  it  is  much  more  frequent  in 
non-traumatic  forms. 

Concentration  loss  is  allied  to  the  preceding  and  is  often  the  actual 
deficiency  that  leads  to  the  suspicion  that  memor)'  is  hampered.  Lack 
of  attention  and  inability  to  "put  the  mind  on  it"  are  the  main 
elements. 

Introspection  and  brooding  are  consequences  of  the  patient's  false 
beliefs  that  some  serious  and  incurable  ill  has  befallen  him.  He  has  so 
often  rehearsed  his  own  s>-mptonis  to  himsiilf  and  others  that  he  comes 
to  beh'eve  in  their  reality,  and  a  fixed  idea  gets  posses-sion  of  him  to  such 
an  extent  that  he  thinks  of  Httle  else.     Lacking  judgment  or  proper 
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reasoning  perspective,  he  gives  inordinate  prominence  to  trixrial  events, 
remarks,  and  written  statements,  and  thus  builds  quite  a  structure 
that  may  have  a  sUm  foundation  in  fact. 

Tears  and  various  ffJtobios  are  occasionally  present,  but  less  often 
than  in  other  forms  of  the  disease. 

The  fear  of  riding  in  railway  cars  is  known  as  siderodromophobia,  and 
this  sometimes  develops  in  those  hurt  on  transportation  linos. 

Changes  of  temper  and  charod^Ur  arc  quite  common,  and  the  patient 
is  easily  upset  by  trifling  circumstances  and  is  likely  to  be  cross  and 
irritable.  Emotional  upsets  arc  not  as  common  as  in  h>*steria,  but 
tearfulness  is  often  prominent. 

Hesitancy  and  lack  of  decision  and  precision  may  also  occur  as 
indicative  of  the  general  lack  of  stability.  Obscsaons  and  imperative 
impulses  and  similar  conditions  are  exceedingly  rare.  Threats  of  self- 
destruction  arc  rather  common  inothcr  forms,  but  ver>*  rare  in  this  t)pe. 

Insomnia  is  often  claimed,  ami  yet  the  general  appearance  is  fre- 
quently so  good  that  this  symptom  is  probably  exaggerated  in  the 
patient's  mind.  Dreams  are  not  uncommon  and  these  may  rehearse 
the  circumstances  of  the  accidc-ni. 

Spuid  senses' 3\iQ  sometimes  manifest  similar  evidences  of  fatigue 

Vision  may  thus  be  said  to  he  diminished,  this  being  a  combination 
of  lack  of  concentration  and  weakness  of  the  muscles  of  accommodation. 
The  patient  may  say  that  continued  reading  Ls  impossible  and  in  some 
cases  the  aid  of  glasses  will  be  required.  A  host  of  visual  subjective 
symptoms  may  be  allege<l.  such  as  bright  lights,  floating  specks,  and 
other  phenomena.  Sometimes  the  pupil  is  quite  targe,  but  it  is  never 
irresponsive. 

Hearing  may  be  said  to  be  deficient  and  auditory  sensations  of 
variable  kinds  may  be  mentioned,  notably  roaring  and  bujuang 
sounds,  perhaps  associated  with  dizziness  or  vertigo.  Usually  auditory 
symptoms  are  unilateral. 

Smell  and  tasle  may  uncommonly  also  be  subjectively  upset,  but 
far  less  often  than  in  hysteria. 

MoUtr  Form.^iieK  the  injury  is  often  to  a  muscled  part,  as  an  arm 
or  leg. 

Weakness  of  mttscU  is  a  main  feature,  and  the  part  is  toneless, 
Tabby,  and  soft,  but  Irue  atrophy  does  not  occur,  any  shrinkage  being 
due  to  disuse.  Sustained  effort  of  the  part  involved  is  lessened,  and 
this  may  at  times  be  measured  by  an  instrument  known  as  the  dynam- 
mneier,  a  form  of  gripping  machine  designed  to  test  the  grip.  This  is 
10  much  under  the  control  of  tlie  patient  that  it  is  practically  a  sub- 
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5«tive  test  and  of  no  more  positive  value  than  the  response  obtained 
by  asking  tin-  patient  to  squeeze  the  examiner's  hands.  An  improvised 
test  of  a  similar  fonn  has  occasionally  been  of  some  use,  and  all  that 
is  needed  is  an  ordinary  stationer's  rubber  band,  the  patient  being 
requested  to  pull  this  against  the  resistance  of  his  own  hands  or  those 
of  the  examiner. 

Karly  fatigue  may  prevent  walking,  standing,  and  working,  and 
these  people  are  given  to  sitting  or  Ijing  around,  thus  increasing  their 
muscular  flabbiness. 

Tremor  is  quite  common  and  generally  is  increased  by  exertion, 
excitement,  or  emotion.  It  is  most  typically  seen  in  the  hands  and 
fingers,  and  when  not  fully  visible  can  often  be  made  palpable  by  ask- 
ing the  patient  to  put  the  tips  of  four  extended  fingers  against  the 
examiner's  palm,  when  a  vibration  will  be  readily  apparent.  The  type 
of  tremor  is  usually  line,  ordinarily  incon.stant  and  irregular,  and  not 
of  wide  excursion.  It  may  be  seen  in  the  tongue  also,  and  ls  ver>-  often 
seen  in  the  eyelids,  especially  when  tlie  patient  is  asked  to  stand  erect 
with  the  eyes  shut.  The  various  muscles  about  the  face  less  often  arc 
tremorous  or  twitch,  notably  those  about  the  forehead,  corners  of  the 
mouth,  and  chin.  The  muscles  of  the  trunk,  back,  and  limbs  are 
occasionally  the  seat  of  tremors,  and  these  become  more  prominent 
during  manipulation  of  the  parts,  the  movement  not  infrequently  then 
becoming  very  marked  and  almost  con\Ti]sive  or  spasmodic. 

I^efiexes  are  usually  exaggerated,  notably  those  of  the  knee,  elbow, 
and  wnst.  A  rather  characteristic  feature  is  the  variability  of  the 
tendon-jerks,  as  on  one  occasion  they  may  be  quite  lively,  and  at 
another  relatively  normal,  and  they  may  dilTer  on  opposite  sides.  The 
extent  of  reflex  response  is  often  a  personal  equation,  and  may  have 
wide  variations  and  still  be  within  tlie  normal  for  that  particular  indi- 
vidual; but  sluggish  or  absent  reflexes,  especially  if  bilateral  and  con- 
stant, should  put  the  examiner  on  guard  as  to  the  possibility  of  some 
organic  ailment.  The  superticial  rctlexcs  are  less  constantly  affected 
than  the  deep,  but  when  involved  show  the  same  degrees  of  varying 
exaggeration.  After  repeated  tests  of  the  reflexes  they  may  act  less 
promptly  than  at  first,  thus  indicating  fatigue. 

Visceral  Forms.— These  are  usually  associated  with  that  class  of 
accident  in  which  the  patient  is  impressed  with  the  idea  of  "internal 
injury." 

The  heart  and  blood-vcs.scls  fa*quently  manifest  characteristic 
evidences  of  unstable  innervation,  notably  as  to  cardiac  rhythm  and 
vasomotor  controL 
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H^art  action  is   generally  rapid,  and  palpitation  is   not    only 

compfalncd  of  but  is  ordinarily  demonstrable.     Various  subjective 

complaints  arc  made,  such  as  attacks  of  anginal  pain,  precordial 

distress,  and  throbbing  and  pulsating  sensations,  notably  in  the  neck. 

fShorlntss  of  breath  and  weakness  on  exertion  may  also  be  asserted. 

Vasomotcr  toncl  disturbance  is  indicated  by  alternate  ^llor  and 
blushing,  or  flushing  of^lhc  skin,  notably  during  exertion,  emotion, 
or  excitement.  It  ts  most  marked  in  the  face  and  to  a  lesser  degree  on 
the  neck  and  upper  chest. 

Cold  extremities  are  often  present,  and  sweating  and  dampness  of 
the  palms  and  soles  are  not  uncommon.  Ordinarily,  sweating  can  be 
induced  by  slight  exertion,  and  it  is  common  during  excitement,  being 
most  marked  on  the  forehead  and  under  the  arms. 

Digestive  organs  are  generally  little  involved,  althougb  the  appetite 
is  often  said  to  Ijc  perverted  or  diminished ;  often  this,  like  marked  in- 
soninia.  is  a  patent  exaggeration,  as  the  loss  of  weight  may  be  incon- 
sidcrablc;  subjectively,  c^omplaint  may  be  made  of  nausea,  Aatulency, 
constipation,  and  other  signs  of  gastro-intcstinal  atonidly. 

Kidney  action  is  generally  normal,  hut  the  urinary  output  in  a  per- 
son taking  no  exercise  and  living  under  strained  conditions  will  be 
necessarily  altered.  Arising  at  night  to  urinate  is  a  frequent  com[)lainl 
and  is  probably  an  index  of  restlessness  or  perturbation.  Occa- 
sionally an  irritability  of  the  bladder  makes  it  necessary  to  frequently 
empty  this  viscus.  Actual  urinary  changes  arc  rare;  very  occasionally 
transient  albuminuria  and  glycosuria  may  occur,  probably  entirely 
dietetic  in  origin.  Indican  is  generally  increased,  but  there  is  no  basis 
for  the  belief  once  entertained  that  thb  ingredient  in  excess  is  typical 
of  neurasthenics. 

Sexual  oTf^ans  are  frequently  less  active,  and  at  one  time  this 
condition  was  dignified  by  the  term  "sexual  neurasthenia."  It  is 
much  more  common  in  the  non-traumatic  forms  and  not  a  little  of  it 
is  due  to  the  suggestions  of  'iost  manhood"  conveyed  by  certain  forms 
of  literature.  Apparently  the  prevailing  neurasthenic  element  of  "sex- 
ual instability"  and  incapacity  is  manifest  here  as  elsewhere,  and  men 
are  more  affected  than  women;  seemingly  erectile  is  more  affected  than 
the  secretory  or  emission  capability.  Manifestly  most  of  these  com- 
plaints arc  entirely  subjective,  and  unless  the  external  parts  are  flabby 
and  tuneless,  and  the  other  neurasthenic  symptoms  are  demonstrable, 
itw  inad\*isahle  to  regard  these  claims  too  strongly.  Actual  impotcncy 
from  non-organic  sources  is  so  excessively  rare  that  few  authentic  cases 
are  recorded.    Subjective  complaints  of  pain  and  altered  sensations 
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referable  to  the  sesnial  organs  are  often  limited  only  by  the  patient's 
imagination  and  vocabulary.  Women  occasionally  refer  to  pelvic 
pain  and  fet-lings  of  aversion  regarding  the  sexual  act,  but  objectivL- 
manifestations  are  notably  rare. 

Emissions  in  either  sex  are  very  much  rarer  than  in  other  forms  of 
the  disease.  Menstruation  may  become  deficient  or  otherwise  altered 
in  rare  instances. 

The  symptoms  are  so  numerous  and  diverse  that  it  would  be  mani- 
festly impossible  to  ob.ser\'e  all  of  them  in  a  given  case,  but  a  typical 
instance  of  the  traumatic  form  usually  develops  and  presents  itself  in 
some  such  way  as  this:  A  rather  "highly  strung"  but  perhaps  ather^-ise 
perfectly  well  man  or  woman  is  in  a  collision  between  vehicles  or  is 
hurt  in  a  falling  elevator  or  on  a  "defective"  pavement  or  stairway. 
The  actual  physical  injury  would  be  diagnosed  perhaps  as  "shock, 
general  contusions  and  abrasions,  and  lacerated  scalp."  At  the  lime 
of  the  occurrence  there  was  some  dizziness,  nausea,  and  perhaps  vomit- 
ing, but  actual  prolonged  unconsciousness  did  not  occur  and  the 
circumstances  of  the  accident  were  perfectly  apparent  and  readily 
remembered.  After  treatment  by  the  ambulance  surgeon  or  a  short 
slay  at  the  hospital,  the  patient  returns  home  alone  or  by  the  aid  of 
friends,  (requenlly  being  able  to  walk  unaided.  A  physician  is  sum- 
moned and  the  patient  is  put  lo  bed.  the  hospital  dressings  usually 
being  unremoved.  Up  to  this  point  there  is  nothing  about  the  case 
to  differentiate  it  from  another  with  identical  injuries  received  in  some 
manner  that  makes  the  collection  of  damages  unlikely.  In  the  case 
under  discussion,  however,  visits  from  lawj-ers,  claim  adjusters,  advis- 
ing friends,  and  others  soon  leads  the  palienl  to  proclaim  various 
subjective  s>-mptoms  of  "nervousness"  which  arc  dignified  by  the 
doctor  or  others  into  some  high-sounding  title  like  "traumatic 
neurasthenia." 

Usually  within  a  few  days  the  patient  is  honestly,  or  otherwise, 
impressed  by  the  fact  thai  the  hurts  are  serious,  and  *'ner\'ous  pros- 
tration" is  in  process  of  development.  A  doctor  representing  the  pro- 
spective defendant  now  appears,  and  his  examination  and  questions 
may  suggest  further  svmptums  and  perhaps  disclose  some  objective 
signs  which  the  patient  and  attending  doctor  had  not  discovered,  all 
of  which  will  be  ascribed  to  the  accident. 

The  examining  physician  will  be  told  of  severe  headaches  and  pain 
along  the  spine,  of  insomnia  and  bad  dreasms,  of  irrit;tbility,  weakness 
and  dizziness,  and  of  fjoor  appetite.  His  examination  discloses  a 
person  of  fair  phyaquc  with  some  insignificant  st'ars  and  fading  con- 
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tusion  discolorations.  The  pulse  is  at  firet^rapid,  and  then  perhaps 
returns  to  normal;  the  temperature  is  not  elevated.  There  is  some 
tremor  of  the  fingers  and  tongue  and  closed  eyelids.  Some  places 
along"  the^midspiac_aHL^pparentl)'  tender  to  slight  touch  and  react 
thus  to  the  "relocation  test,"  yet  the  patient  lies  on  these  supposedly 
tender  spots  and  moves  readily  without  comment.  The  knce-jerLs 
are  lively  and  tlie  muscular  power  somewhat  diminished.  There  arc 
no  central  or  superficial  organic  nervous  changes. 

Left  alone,  such  a  patient  would  be  at  work  in  a  few  weeks  at  the 
most. 

Perhaps  at  this  stage,  however,  the  attending  doctor,  alarmed  by 
his  patjcnt's  many  complaints  or  the  importunities  of  the  family,  calls 
in  a  surgeon  or  neurologist,  and  again  the  patient  gets  a  new  set  of  sug- 
gestions. In  this  manner  a  fortnight  or  a  month  passes,  and  meanwhile 
no  financial  a<ljustment  has  been  made,  and  legal  papers  are  ser\'cd. 
The  patient  lugns  and  swears  to  these  after  reading  or  hearing  his  in* 
juries  described  in  awful  terms,  and  then  for  the  first  time  he  may  learn 
that  bis  hurts  are  ".  .  .  of  such  a  nature  as  to  render  him  ^ck.  sore, 
lame  and  disabled  in  mind  and  body,  and  he  is  and  will  be  permanently 
incapacitated  and  forever  unable  to  resume  his  regular  duties.  .  .  ." 

Naturally  enough  all  these  preliminaries  arc  outrageously  bad  for 
an  honest  claimant  and  ideally  good  for  a  fakir. 

Admittedly  a  large  number  of  cases  are  deliberately  manufactured 
by  interested  parties  who  find  many  of  the  injured  readily  susceptible 
to  suggestion  and  predisposed  to  neurotic  manifestations.  If  the  case 
goes  on  to  trial,  a  year  or  two  may  eLipse  before  the  actual  "tlay  In 
court"  arrives,  and  in  that  interval  the  patient  may  have  done  little  or 
no  work,  and  thus  practically  the  whole  time  is.  taken  up  by  introspec- 
tion and  brooding.  AH  sorts  of  doctors,  drugs,  and  "treatments" 
may  have  been  more  or  less  diligently  employed,  but  meanwhile  the 
patient  has  not  been  isolated  and  complete  change  of  cnviromnent 
cannot  occur  until  litigation  is  ended.  Many  rehearsals  are  necessary 
before  the  jury  apjiearance,  and  perhaps  also  more  examinaiions  by 
experts  for  both  sides,  and  then  the  patient  goes  upon  the  witness  stand 
and  tells  as  much  as  is  allowed  of  the  preceding  and  intervening  cir- 
cumstances. By  this  time  the  average  person  is  probably  much 
impressed  with  the  gravity  of  the  ailments  and  may  in  court  exhibit 
many  indications  corroborative  of  the  condition,  especially  if  thU  form 
of  excitement  and  exhibition  brings  on  violent  trembling,  agitation, 
emotion,  and  perhaps  fits  or  fainting.  If  the  verdict  meets  anticipji- 
tions,  a  great  source  of  worrj-  is  removed  and  the  patient  promptly 
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transfers  his  attentions  from  himself  to  something  else  and  begins  to 
get  well.  If,  however,  litigation  is  prolonged  by  appeals,  the  neurosis 
often  contmucs  also  until  this  source  of  suggestion  is  removed. 

Most  of  the  sjTnptoms  begin  within  a  few  days,  hut  in  some  there 
in  an  intervaJ  of  a  few  weeks  during  which  time  the  patient  may  have 
been  at  work  and  apparently  well.  Some  of  these  cases  of  late  onset 
bear  a  close  relationship  to  the  advent  of  not  wholly  disinterested 
medical  and  legal  advisers. 

Obviously  a  disease  of  this  sort  offers  splendid  opportunities  for 
the  malingerer  and  fakir,  and  many  cases  are  wholly  of  this  spurious 
type.  There  can  be  no  question  that  many  honestly  disposed  persons 
are  made  neurasthenics  by  the  circumstances  surrounding  our  present- 
day  methods  of  dealing  with  compensation  for  injuries;  however,  that 
compensation  laws  do  not  cure  the  evil  is  well  shown  by  recent  statis- 
tics from  England  and  Oermany,  which  indicate  that  malingering  is 
largely  on  the  increase,  inasmuch  as  there  is  a  prefletermined  legal 
payment  during  a  disability  that  is  asserted  or  apparent. 
1  Necessary  to  a  Diagnosis. — It  is  not  enough,  as  already  stated,  to 

\  take  the  patient's  say-so  in  regard  to  "nervousness,"  but  an  effort 
^_jrfHJu!d  be  made  to  render  some  of  the  subjective  signs  objective.  It 
is  not  to  be  forgotten  that  many  persons  may  have  nervous  symptoms 
of  a  so-called  neurasthenic  tjpe  (notably  the  cardiovascular  group 
and  tremors)  and  yet  not  have  the  symptom-complex  of  the  condition 
or  enough  symptoms  grouped  to"  complete  the  diagnosis. 

There  is  no  one  pathognomonic  sign  but  a  typical  case  of  a  few 
weeks'  duration  should  show  several  of  the  following  more  or  less 
prominent  objective  signs: 

(i)  GettcraJ  appearance  is  often  suggestive,  as  might  be  expected  of 
one  complaining  so  constantly  and  variedly. 

(2)  The  expression  is  care-worn,  anxious,  and  not  alert,  especially 
if  headache  and  insomnia  are  featured. 
^  (3)  Lous  of  weight  mny  be  apparent.  • 

^  (4)  A  Uernate  pallor  and  blushing  may  appear. 

(4)  Tremors  of  the  e>:uUds,  mouth,  chin,  tongue,  and  fingers  may 
exist;  jerking  of  the  arms  and  hands  may  occur.    -  ~ 

^  (6)  Pulse  is  variable,  and  at  first  is  likely  to  be  rapid,  as  might  be 
expected  on  the  arrival  of  a  stranger.  Later  it  slows  down,  but  again 
becomes  rapid;  this  change  of  rate,  especially  on  exertion,  is  quite 
typical. 

(7)  Throbbing  of  the  carotid,  brachial,  and  femoral  arteries  may  be 
viable  and  palpable.     When  the  pulse  is  first  taken  at  the  wrist  the 
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jerking  of  the  extremity  may  he  quite  marked  and  rhythmic,  but  it 
can  be  stopped  by  diverting  the  attention. 
^  (8)  Cold  exlremilies  and  sweating  are  quite  common. 
(9)  Reflexes  are  lively,  more  so  at  first  than  later,  especially  at  the 
knee;  a  spurious  ankle-clonus  is  sometimes  present.    The  reflexes  may 
be  asjTnmetric. 
^^  (10)  Tender  areas  along  the  spine  arc  demonstrated  as  real  by  the 
"relocation  test"  and  the  general  attitude  and  actions  of  the  patient. 
/     (11)  Afuscuiar  pmver  is  lessened  as  denoted  by  the  atonicity  of  the 
TSilf,  thigh,  arm.  and  fort-arm  groups;  some  of  Ihls  depends  upon  how 
inactive  the  patient  has  been.    Grip-power  is  determined  by  asking 
the  patient  to  squeeze  and  push  to  and  from  the  examiner's  liandsi 
also  by  pulling  taut  during  the  "rubber  band  test,"  or  by  the  dyna- 
mometer.   The  power  of  the  legs  can  be  tested  by  having  them  moved 
against  resistance.  If  the  patient  is  honestly  endeavoring,  for  example, 
to  raise  the  r/gA/  Ifiigfi  off  the  bed  against  the  examiner's  resistance, 
then  the  muscles  on  the  front  of  the  left  thigh  will  be  seen  and  felt  to 
contract. 

Of  the  foregoing,  the  chief  importance  in  the  traumatic  form  would 
be  the  grouped  manifestations  under  (i)  General  appearance.  (5) 
Tremocs,  (6)  Pulse,  (9)  Reflexes,  (11)  Muscular  power.  Of  these  eleven 
objective  signs,  at  least  four  should  exist  before  a  diagnosis  b  made  or 
accepted. 

Differential  Diagnosis. — In  an  ailment  of  this  sort  with  such 
wealtli  of  subjective  and  poverty  of  objective  symptoms  it  is  advis- 
able to  consider  what  is  necessary  to  make  a  diagno^  of  a  true  case 
with  a  view  to  excluding — 

Hysteria.  Lumbago-rheumatism. 

Malingering.  Goiter. 

Epilepsy.  Visceroptosis. 

Phrenasthenia.  Arterioscleroas. 

Cerebral  1  Paresis. 

Spinal     I  Multiple  sclerosis. 


Hysteru 

The  derivation  of  the  word  means  "womb."  and  for  a  long  time  Uie 
disease  was  suj)posed  to  be  associated  with  and  limited  to  female  dis- 
orders. This  ailment  has  existed  at  least  ssince  the  days  of  Hippocrates 
(125  B.  c.)  and  has  been  the  subject  of  much  controversy.  Charcml 
probably  did  most  to  clarify  the  situation  respecting  it.  and  his  views 
are  even  in  this  da}-  substantially  regarded  as  correct.    He  taught  that 


tRAtlMAn^ 


rOSES 


683 


the  traumatic  form  was,  in  effect,  a  manifestation  of  self-h\'pnusis  due 
to  the  psychic  and  physical  shock,  and  that  the  symptoms  were  in 
part  determined  by  the  suggestion  made  on  the  patient's  mind  by  the 
nature  of  the  accident  and  the  part  of  the"  body  injured. 

Definition.  -A  functional  disease  of  the  central  ncn-ous  system  due 
to  a  large  number  of  causes,  and  characterized  by  mental,  motor. 
sensory,  and  visceral  symptoms  of  such  wide  scope  as  to  embrace  at 
least  some  of  the  manifestations  of  nearly  every  other  derangement. 

Causes.- -These  are  legion,  but  the  essentia!  clement  is  that  the 
person  should  manifest  the  "hysteric  temperament"  which  is  ordi- 
narily hereditary.  This  implies  that  the  so-called  stigmata  or  sigTts 
of  the  disease  pre-exist,  and  that  the  outbreak  is  due  to  a  wide  variety 
of  exciting  causes  capable  of  inducing  manifestations  known  as  aui- 
dents  oj  hysteria.  In  other  words,  the  stigmata  always  have  and  will 
continue  to  exist,  but  the  accidents  will  disappear  and  can  be  induced 
by  certain  mental  and  physical  stimuli. 

No  true  hysteria  can  occur  unless  tlie  person  was  previously 
hysteric  in  type,  and  to  that  extent  suscepliblc  and  liable  to  its 
development. 

Psychic  sources  of  origin  are  more  potent  than  physical,  and  the 
latter  without  the  former  are  incapable  of  inducing  it.  Susceptibility 
to  suggestion  is  verj'  prominent,  and  impressionability  and  emotion- 
alism are  quite  characteristic. 

Women  are  oftener  affected  than  men,  and  it  is  commonest  at  the 
age  of  puberty  and  most  likely  to  appear  at  menstrual  periods.  AH 
grades  of  society  are  involved,  but  a  larger  share  are  provided  by  the 
poor  and  overworked,  or  the  indolent  and  rich.  The  Jewish  race  is 
especially  susceptible,  and  the  Latins  more  prone  than  the  Teutons. 

Any  sort  of  mental  or  emotional  shock  may  be  the  inducing  essen- 
tial cause,  particularly  sudden  grief,  joy,  anger,  sorrow,  fear,  fright, 
anxiety,  worry,  di.stress.  catastrophe.  Likewise,  abnormal  stress  and 
strain,  or  sexual  impressions,  and  fears  and  ho]>esare  factors,  Religious 
excitement  and  the  rigid  advocacy  of  culls  and  sects  are  sometimes 
causative,  and  the  active  devotees  of  some  of  these  are  by  many 
regarded  as  hysterics. 

Traumatic  sources  of  origin  are.  of  course,  very  numerous,  but  the 
essential  and  necessary-  element  h  fright  or  psychic  siiock,  and  for  this 
reason  the  sights  and  sounds  of  an  accident  may  be  provocative  even 
in  the  absence  of  actual  physical  damage.  In  this  respect,  as  in  many 
others,  it  differs  markedly  from  the  allied  neurosis,  neurasthenia,  in 
which  some  physical  injury^  is  usually  a  sine  qua  non. 
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There  is  no  special  section  of  the  body  when  injured  more  lik< 
than  another  to  produce  hj-slcria;  nor  is  there  any  special  sort 
violence  especially  provocative,  assuming  that  the  clemenis  of  frig 
and  psychic  shock  exist.  However,  the  mental  impression  or  suggest! 
derived  from  the  manner  of  the  accident  and  the  place  of  the  reccif 
of  the  violence  often  determine  the  hysteric  symptoms;  and,  indeed, 
certain  manifestations  can  be  predicted  from  a  given  set  of  psychic 
causes  and  ph>'slcal  results,  in  a  properly  predisposed  subject,  by  a 
process  of  psychi>-analysis.  a  topic  so  prominently  brought  forward 
by  Freud  and  his  followers  in  an  attempt  to  fathom  symptoms  of  a 
more  or  less  hysteric  type.  For  example,  a  blow  on  the  arm  may  cre- 
ate a  strong  mental  imprcs.sion  and  fear  of  paralysis,  and  by  a  process 
of  self-hypnosis  the  patient  believes  the  arm  powerless,  and  it  thus  be- 
comes mure  or  less  disabled  and  useless  and  to  all  intents  and  purposes 
practically  paralyzed.  The  same  psychic  control  of  "mind  over  mat- 
ter" may  induce  other  forms  of  hysteria,  and  the  analjTiis  of  the  mani- 
festations of  many  of  them  will  show  that  the  condition  started  from 
some  mental  suggestion,  that  is  perhaps  a  repetition  of  a  memory  or 
occurrence  rendered  fresh  and  active  in  the  patient's  mind  by  the 
psychic  shock  or  mental  impression  of  the  recent  accident  or  occurrence. 

Hysteria  has  been  aptly  termed  "the  great  mimic."  and  this  is  true 
not  only  as  to  its  production  but  also  as  to  its  capacity  to  feign  or 
simulate  almost  every  pathologic  condition  to  which  human  flesh  is 
heir.  The  element  of  severe  \nolence  is  not  necessary,  and,  in  fact, 
many  extreme  cases  arise  without  any  external  phy^cal  force 
whatever. 

A  fit  of  anger,  the  occurrence  of  sudden  good  or  bad  fortune,  an. 
escape  from  threatened  disaster,  or  any  sudden  psychic  trauma  are  just 
as  inducing  in  a  hysteric  as  a  similar  grade  of  physical  trauma.  That 
is  one  reason  why  hysteria  so  uncommonly  occurs  when  the  patient 
is  unconscious  or  asleep,  or  otherwise  in  a  stage  of  unpreparedness. 

It  is  much  less  common  than  traumatic  neuHLs  the  ilia,  and  in 
my  experience,  as  stated,  the  combination  of  neuroses  ts  much  more 
frequent  than  either  separately. 

Symptoms.  -These  are  exceedingly  numerou.<t.  and    -t-;   ■.Iti.i.l'y^ 
indicated,  there  is  practically  no  hiunan  disorder  that  i. 
some  signs  of  hysteria,  and  in  many  ins" 
and  the  grouping  of  symptom."!  are  '^ 

There  are  two  main  forms,  mu, 
being  unusual  in  this  country,  but  r 

As  staled,  the  sligmala  ore 
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may  and  ordinarily  do  exist  unknown   lo  the  patient  until  some 
occurrence  or  examination  brings  them  to  notice. 

These  stigmata  are  pre-extstent  ami  in  the  main  consist  of: 
(i)  Aneslitesia  4 reos. ^Certain  segmental,  irregularly  distributed 
surfaces  of  .the  body  are  insensitive  to  pain  (analgesic)  and  touch 
(anesthetic)  and  occasionally  to  heat  and  cold  (thermal  anesthesia), 
and  these  arc  known  as  "hysteric  zones"  or  "hysterit*  areas"  or 
"hysteric  spots."  None  of  them  bear  any  anatomic  relationship  to  the 
underlying  ner\'e-supply,  and  they  are  shifting,  inconstant,  and  very 
variable  in  degree  and  extent.  Pressure  on  some  of  these  areas  may 
induce  or  suspend  hysteric  manifestations,  and  they  are  hence  known 
as  "hysterogenctic  zones," 
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Fig.  SJi. — Hysteric  soncs  nnd  anesthesia  areas:  .t,  Hcmi-ancsthcmandoviinan  Ronc; 
b.  "stockmg  and  ^love"  ane*lheAia,  ovarian  and  umbilical  xants;  c.  inegularly  distributed 
areas  ol  unestbe^,  dorsal  or  sptiul  loner. 

The  commonest  distribution  is  along  the  lower  abdomen,  near  the 
nipples,  over  certain  portions  of  the  back,  andon  irregularly  and  widely 
distributed  spots  on  the  extremities  (Fig.  52:).  In  women,  "ovarian 
zones"  and  "mammarj'  zones"  and  "vaginal  zones"  are  frequent 
and  denote  areas  of  altered  sensation  in  these  respective  regions. 
Insensitiveness  of  the  conjunctiva;  and  pharynx  are  also  common. 

(2)  Bypereslhfsia  Areas. — These  are  the  reverse  of  the  preceding, 
and  consist  of  irregularly  distributed  areas  unusually  painful  to  touch 
and  pressure.    They  arc  commonest  along  the  spine. 

C3)  Vasomotor  Arms. — Certain  portions  of  the  skin,  notably  the 
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back  and  abdomen,  become  pinkish  or  more  or  less  mottled  when 
irritated  by  pressure,  and  a  red  line  with  white  edges  can  be  produced 
by  the  finger-tip  or  other  blunt  object  drawn  along  the  surface;  this  is 
the  so-called  lache  (erebrale  and  is  supposed  to  indicate  an  anesthetic 
condition  of  the  superlicial  blood-supply. 

(4)  Visuai  j4«<jf.— Perception  for  light  and  color  are  altered, result- 
ing in  "contraction  of  the  visual  field"  and  "reversal  of  the  color 
field"  (Fig.  522). 

(5)  Emotional  States. — The  hysteric  is  generally  of  a  highly  strung 
type  and  of  imaginative  and  vivid  mentality,  readily  given  to  moods, 
whims,  and  alterations  in  behavior  and  action  toward  self  and  others. 

The  accidnris  or  incidents  are  temporary,  acquired,  and  variable, 
and  are  the  outgrowth  of  exciting  causes  reacting  upon  a  subjeci 
possessed  of  the  preceding  stigmata;  the  main  manifestations  are: 

(1)  Puralyses-  VsuaWy  one  limh  is  involved  (monoplegia);  occa- 
sionally one  bteral  half  of  the  body  (hemiplegia);  or  two  limbs  (diple- 
gia); or  a  lower  extremity  (paraplegia).  The  part  paralyzed  as  to 
motion  is  generally  also  anesthetic. 

(?)  Cow/^.u/urtrs.  -These  are  in  the  paralyzed  areas,  notably, 
manifest  in  the  hands,   feet,  and  limbs. 

(3)  Convulsions. — Kits  of  various  degrees  may  occur  and  are  usually 
induced  by  emotional  accessions. 

(4)  Visceral  Changes. — Certain  cerebral,  abdominal,  and  genito- 
urinary manifestations  arc  relatively  frequent. 

An  individual  discussion  of  symptoms  can  best  be  made  by  iHvid- 
ing  the  manifestations  into  motor-sensory,  psychic,  spaial  sensCy  and 
visceral  groupings. 

It  is  to  be  understood  that  a  given  case  may  demonstrate  but  one 
set  of  the  foregoing  phenomena,  or  combine  alt  of  them. 

The  time  of  onset  and  extent  of  symptoms  varies,  but  usually  ts 
quite  prompt  and  complete,  and  may  immediately  follow  the  accident. 
Rarely  is  there  an  interval  of  more  than  a  week,  and  the  longer  the 
delay,  the  greater  the  probability  of  added  suggestion,  especially  that 
bnplantcd  by  the  medical  treatntent,  or  the  remarks  of  vii^tors.  1 
have  known  cases  to  develop  from  newspaper  accounts  of  court  pro- 
ceedings, and  in  the  clientele  of  a  certain  class  of  physicians  and 
lawyers  the  occurrence  is  common  enough  to  raise  the  su^^picion  that 
the  disease  is  directly  due  to  their  hjpnosis  by  constant  .^tuggestion  in 
a  susceptible  and  perhaps  willing  subject  or  *'metlium." 

Motor-sensory  Form.  This  is  perhaps  the  commoncsl.  and  Is  usu- 
ally produced  by  some  suggestion  from  an  Injured  extremity,  so  that 
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the  subject  is  impressed  with  the  idea  that  the  part  can  neither  feci 
nor  move. 

Paralysis  is  most  commonly  limited  to  one  lirab  (monoplegia)  or 
a  portion  of  it,  notably  a  hand  or  leg.  It  may  be  a  weakness  or  actual 
complete  loss  of  motor  power,  so  that  the  part  is  lax  (flaccidity),  or  it 
may  be  somewhat  rigid  and  tense  (spasticity),  notably  when  the 
muscles  opposing  the  palsied  group  are  in  a  state  of  contraction.  In- 
volvement of  the  lateral  half  of  the  body  may  also  occur  (hemiplegia), 
and  this  is  commonly  the  left  ami  and  leg.  the  facL-  very  rarely  being 
affected.  Two  limbs  (diplegia)  or  the  lower  extremity  (paraplegia) 
are  less  usual  types  of  involvement.  The  paralyzed  part  dangles 
limply  and  an  affected  arm  or  leg  drops  listlessly  when  raised.  In 
walking,  the  gait  is  characteristic,  in  that  the  foot  of  the  involved  kg 
dangles  along  the  toes  as  if  the  limb  were  hung  on  a  springlcss  hinge  at 
the  knee. 

Spasm  and  tremor  may  occur  in  the  involved  muscle  group,  or 
independently;  it  Ls  likely  to  be  coarse  and  jerky  and  is  usually 
increased  by  effort  ("intention  tremor"). 

Inco-ordination  of  the  affected  limbs  is  common,  and  an  ataxia  of 
some  grade  may  exist*  The  gait  is  qtiile  likely  to  be  faulty  and  move- 
ments generally  may  be  awkward  and  attituriinalj  this  being  rather 
pathognomonic. 

Aslasia-abasid  is  inability  to  stand  or  walk,  and  is  ordinarily  an 
associate  of  the  paraplegic  form;  the  patient.  howr\'er,  may  be  able  to 
slightly  move  the  lower  extremities  when  Ijing  down.  This  usually  is 
a  temporary'  occurrence  in  the  course  of  the  disease  and  may  apptear 
suddenly  in  attacks;  it  is  sometimes  referred  to  as  "cerebellar  hys- 
teria."    I  have  seen  but  4  traumatic  cases  of  il. 

Conlradurgs  may  occur  independently  or  in  the  paralyzed  part,  so 
that  a  rigid  postural  attitude  is  maintained.  This  is  often  so  charac- 
teristic that  a  diagnosis  is  possible  by  inspection,  and  is  most  common 
in  the  extremities,  but  may  involve  any  part  of  the  body  and  become 
quite  theatrical  or  acrobatic. 

Se»sory  changes  ordinarily  are  found  m  the  paralyzed  parts,  but 
may  occur  independently. 

A  neslhcsia  is  the  commonest  form,  and  the  loss  of  sensation  to  pain 
(analgesia)  is  the  usual  manifestation,  although  the  response  to  touch 
and  thermal  stimuli  may  be  coincidently  involved.  Sensation  may 
be  wholly  or  partly  lost  (hypesthesia),  and  the  rate  of  onset  and  degree 
parallels  the  paralysis  as  a  rule,  so  that  when  the  part  has  completely 
lost  its  motor  power  it  is  likewise  wholly  insensitive,  so  that  pin  pricks 
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or  traJisfbdoD  may  cause  neither  pain  nor  bleeding,  and  c%'en 
red-hot  irons  may  cause  no  flinching.  Electric  contraction,  however, 
remains. 

As  previously  stated,  there  are  normally  numerous  "anesthesia 
zones"  in  hysterics,  and  certain  persons  by  fordiudc,  practice  or 
natural  callosity  can  withstand  pin  pricking,  thermal  and  other 
forms  of  painful  stimuli,  and  for  these  reasons  the  response  to  such 
tests  alone  must  not  be  regarded  as  wholly  authentic  or  determina- 
tive. 

The  distribution  of  the  anesthesia,  like  the  motor  involvement, 
bears  no  definite  relationship  to  the  anatomy  of  the  part,  and  hence  it 
may  be  very  variable,  but  is  likely  to  be  segmental,  especially  when  it 
occurs  without  paralysis.  It  is  especially  apt  to  invade  the  area  or- 
dinarily covere<l  by  a  glove  or  stocking,  and  is  then  known  as  "glove 
anesthesia"  and  "stocking  anesthesia"  respectively;  but  any  more  or 
less  geometric  area  may  be  outlined,  intervening  parts  of  identical  in- 
nervation being  wholly  normal.  Certain  mucous  membranes  may  also 
manifest  like  inscnsitiveness,  notably  that  of  the  throat,  nose,  conjunc- 
tivae, and  the  gcnito-urinary  tract.  These  areas  vary  in  their  definite 
outlines  from  time  to  time  and  can  be  made  to  shift  by  electric  and 
other  forms  of  suggestion,  and  usually  the  anesthesia  is  absent  during 
sleep. 

Uyperesthesia  is  the  reverse  of  the  preceding,  and  it  may  be  an 
independent  manifestation  or  coexist  with  others;  h>*peralgesia.  is 
practically  a  B)'nonymous  term  for  this  set  of  superficial  painful  sensa- 
tions. Usually  these  areas  are  less  confluent  and  prcdilcct  certain 
regions,  as  stated,  notablyalong  the  spine,  near  the  groin, and  about  the 
breasts,  testicles,  and  scalp;  in  the  latter  region  they  arc  often  said 
to  be  of  a  severe  bony  or  nail-drixing  tj^pe,  knowii  as  c/owm  hystericus. 
Some  joints  are  frequently  the  scat  of  such  [wiinful  sensations,  notably 
the  hip,  elbow,  and  knee;  these  are  then  known  as  "hysteric  joints" 
or  "Brodie's  joints,"  and  as  such  may  baffle  diagnosis  and  treat- 
ment untH  search  is  made  for  associated  hysteric  manifestations. 
Contracture  of  the  same  joint  is  frequently  associate<l.  The  contrac- 
tion ceases  often  in  sleep  and  alwa}*^  during  narcoas.  which  may 
be  mduced  for  a  lest  or  treatment.  I  recall  the  case  of  a  married 
woman  who  wrenched  her  hip  at  home  by  a  sudden  twist  and  fall. 
She  was  not  completely  disabled  for  a  week  later,  and  when  she  then 
came  to  the  hospital  for  suspected  hip  injury  there  were  no  objective 
e\'idences  of  injury  about  the  joint  except  pain  on  active  and  passive 
motion,  and  she  remained  abed  and  was  little  affected  by  numerous 
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diagnostic  and  thcrupfutic  measures.  She  had  se\eral  hysteric 
stigmata.  Later  her  own  physician  assumed  charge  of  her  again, 
meanwhile  having  learned  thai  her  complete  disability  was  coincident 
with  a  marital  row.  He  thereupon  threatened  her  with  the  daily 
application  of  the  actual  cautery  and  she  promptly  got  wcU. 

These  cases  of  "hysteric  arthritis"  are  less  common  than  before 
the  advent  of  j-rays,  and  fewer  of  them  are  now  long  treated  for  mono- 
articular rheumatism,  specific,  or  even  tubercular  manifestations. 

It  is  well  to  constantly  bear  in  mind  that  pain  alone  is  never  an 
inflamraatory  manifesLition,  and  that  it  cannot  long  genuinely  exist 
without  associated  symptoms  that  soon  stamp  it  as  proceeding  from 
;j>hysical  and  not  from  psychical  sources. 

Hysteric  patches  of  pain  may  also  be  found  on  various  mucous 
membranes,  such  as  the  throat,  vagina,  urethra,  and  rectum.  Some 
of  these  give  rise  to  contractions  of  the  adjacent  sphincters  with  many 
aijpropriatc  sj-mptoms. 

Many  of  these  hj'peresthetic  areas  are  more  painful  to  superficial 
than  deep  pressure,  and  the  patient  may  scream  from  the  slightest 
tuuch  and  yet  thrash  about  in  bed  without  complaint.  On  diversion, 
a  great  deal  or  all  of  ihe  pain  is  absent,  and  for  this  reason  and  others 
this  sjTiiptom  must  have  ample  corroboration  and  reinforcement 
before  it  is  accepted  as  diagnostic  of  hysteria.  The  location  of  the 
injury  frequently  determines  the  site  of  the  pain,  and  it  is  thus  likely 
to  simulate  a  neuritis  or  rheumatism  in  injuries  to  the  extremities  or 
the  back,  and  in  the  latter  region  lumbago  has  to  be  differentiated  also. 

These  patients  claim  much  suffering  and  yet  they  do  not  look  hag- 
gard or  worn,  and  they  sleep  and  cat  well  and  maintain  a  good  general 
appearance,  and  all  of  them  exclaim  most  when  the  audience  is  of  their 
seeking  or  to  their  interest. 

Psychic  Form. — Emotional  manifestations  are  very  common,  and 
these  may  show  extreme  or  all  motiificalions  between  exaltation  and 
depression,  joy  and  sorrow,  laughter  and  tears.  The  well-known 
"attack  of  the  giggles,"  or  "spells  of  weeping."  or  "fits  of  anger,"  or 
"fainting  spells,"  and  other  e\*idcncc5  of  the  play  of  emotions  may 
occur. 

Introspection  and  impressionability  are  quite  characteristic. 

Memory  deficiency  is  quite  often  asserted,  and  this  is  so  marked  and 
convenient  at  times  that  many  of  these  people  resemble  plain  liars. 
In  the  t>-pical  traumatic  forms,  events  just  before  and  just  after  the 
accident  may  be  quite  blurred,  while  all  other  events  are  recalled  witli 
relative  clearness;  the  accident  itself  may  be  forgotten.    This  memory 
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deficiency,  or  amnesia,  is  often  more  an  element  of  inattention  than 
actual  racntat  deterioration,  and  is  characterized  by  the  same  lack  of 
consistency  and  continuity  as  other  hysteric  sjinptoms. 

Deficiency  oj  -will  power,  or  ab&ulia,  is  quite  common,  and  the 
patient  lacks  initiative  and  volition. 

Catalepsy.  sotnttcmbuUsm,  dual  personality,  and  trance  states  are 
exceedingly  rare  in  traumatic  forms. 

C^rmulsive  or  irritative  seizures  may  occur  in  two  forms: 

(a)  Hysteria  minor,  in  which,  after  some  strain,  excitement,  or  emo- 
tion, the  patient  feels  a  choking  sensation  in  the  throat  (globus  hy^er- 
icus)  or  some  other  premonitory  sensation,  and  this  is  soon  followed  by 
an  irresistible  desire  to  laugh  or  cry,  to  become  jocose  or  angry,  or  a  vio- 
lent outburst  of  anger  occurs,  or  a  torrent  of  abuse  is  poured  out  with- 
out perliaps  any  warning  or  provocation.  During  the  outburst  the 
patient  tosses  or  wanders  about,  and  spasmodic  or  mild  convulsive 
motions  may  occur.  After  the  height  of  the  relatively  short  attack  is 
over  the  patient  may  be  bathed  in  perspiration  and  fall  asleep.  Later, 
a  large  amount  of  pale  urine  is  passed  and  the 'patient  may  feel 
comparatively  well,  although  headache  and  weakness  are  usually 
complained  of.  Some  manifestations  are  referred  to  by  the  patient  or 
friends  as  "fainting  spells,"  and  in  these  there  is  a  temporary  uncon- 
sciousness ordinarily  without  any  conv-ulsive  movements.  These  not 
infrequently  occur  during  the  course  of  an  examination  or  in  court, 
and  they  are  characterized  by  sudden  onset  and  slight,  if  any,  prelim- 
inary excitement.  The  patient  ordinarily  is  apparently  perfectly  well 
and  suddenly  falls  into  a  chair  or  on  a  couch  and  remains  quite  motion- 
less for  a  few  moments,  and  then  appears  well  again.  Some  of  these 
attacks  resemble  the  petit  mal  of  epiplepsy,  and  thc\'  may  be  repeated 
many  times  daily  under  varying  forms  of  stimuli,  or  there  may  be  long 
intervals  between  them.  The  duration  may  be  momentary,  or  such  an 
"attack  of  hysterics"  may  last  an  hour  or  more.  They  rarely  follow 
any  set  form  and  may  be  induced  by  many  kinds  of  mental  impression. 

At  one  time  a  joke  may  induce  the  altJick;  at  another,  the  element 
is  sadness;  or  again,  the  mention  of  the  accident  may  be  the  inducing 
factor. 

(6)  Hysteria  major  may  begin  like  the  preceding  or  start  without 
any  preliminaries  and  immediately  the  patient  may  become  rigid, 
staring,  intent,  and  usually  falls,  selecting  some  place  that  is  conspicu- 
ous and  free  from  danger  or  perMinal  discomfort.  After  temporary 
rigidity,  or  without  tt,  violent  motions  are  made  with  the  arms  and  legs 
and  other  parts  of  the  body,  which  move  in  a  more  or  less  tonic  convul- 
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sion.  Efforts  at  restraint  are  resisted  by  almost  prodigious  sirensth 
as  the  patient  grasps,  pushes,  shoves,  bites,  claws,  and  contorts  about. 
The  eyes  are  usually  staring,  open  and  rolling,  and  the  antics  may  seem 
well  directed  and  designed  for  an  unconscious  person.  All  sorts  of 
poses  and  poises  may  be  assumed  and  at  times  the  body  may  resl  on  the 
head  and  heels  (opisthotonos),  or  the  reverse  UmprosthotonosS.  The 
pupils  are  usually  equally  dilated.  Respiration  may  temporarily 
cease  long  enough  for  c>-anosis  and  great  lividity  to  occur  and  the  pulse 
may  Ijc  rapid  from  the  exertion.  These  rather  slow  motions  of  the 
limbs  and  other  parts  of  the  body  may  later  become  vcr>"  rapid 
{clonk  convulsion)  and  appear  on  one  side  or  both  and  be  epileptoid 
in  appearance;  but  there  is  no  such  thing  as  hyslero-epilepsy. 

Such  a  procession  may  progress  with  an  acrobatic  display  or  a 
series  of  remarkable  contortions  and  attitudes  more  or  less  suggestive. 
The  duration  may  be  a  few  minutes  or  an  hour,  and  end  only  when 
phy^cal  exhaustion  appears,  and  they  may  again  recur  after  a  period 
of  sleep.  There  is  never  absolute  unconsciousness  in  such  a  seizure,  and 
it  can  often  be  aborted  by  various  forms  of  stimuli,  of  which  may  be 
mentioned  smelling-salts,  ammonia,  pressure  on  the  supra-orbital  or 
intercostal  ner\'e5  ("the  gridiron  treatrocnt"),  or  the  application  of 
vigorous  slaps  to  the  soles  ("the  policeman's  tattoo").  Pressure  on  a 
hysterogcnetic  zone  or  the  use  of  an  electric  battery  may  also  be 
effective.  The  nausea  and  vomiting  induced  by  a  hypodermic  of 
apnmorphin  is  not  only  curative  but  also  has  a  powerful  deterrent 
value.  Mental  suggestion  in  the  form  of  verbal  threats,  promises, 
or  entreaties  may  stop  some  "fits."  If  the  audience  disappears,  the 
attack  often  spontaneously  subsides.  Bj-standers  may  be  kicked. 
bitten,  or  scratched,  but  the  patient  is  never  self-harmed.  Sometimes 
a  period  of  delusion  or  hallucinations  may  follow,  but  generally  the 
attack  ends  as  suddenly  as  it  began.  The  extraordinary-  poses  and 
attitudes  seen  in  some  1)^x's  of  hysteria  are  rare  in  the  traumatic  forms, 
and,  indeed,  they  are  unusual  in  all  forms  in  this  country. 

Recurrence  is  likely,  and  the  patient  can  often  induce  an  attack  at 
pleasure,  and  many  of  them  are  able  to  ward  off  an  attack  by  auto- 
diversion  or  will  power.  After  the  attack  the  patient  is  usually  as  well 
as  ever,  but  occ4isionally  a  pcriwl  of  so-called  "hysteric  roma"  m;iy 
appear,  and  in  this  condition  the  patient  may  arrive  at  the  hospital; 
some  professional  "fit  throwers"  always  become  "comatose"  on  the 
arrival  of  the  ambulance,  but  they  speedily  re\ive  if  the  surgeon  in 
attendance  recognizes  them  and  threatens  a  police  cell  and  not  the 
anticipated  ward  bed. 
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Occasionally  the  seizure  is  followed  by  motor  or  sensory 
in  one  ur  more  limbs;  or  if  these  have  preceded  the  attack,  they  may 
disappear,  and  the  "paralyzed"  parts  may  move  as  actively  as  the  rest 
during  the  convulsion. 

S^erial  Sense  Forms. —  Vistott. — Defects  of  this  sort  are  usually 
suggested  by  some  slight  injurj*  about  the  face  or  forehead,  or  by  the 
display  incidental  to  an  electric  sliort  circuit,  or  a  bright  flash  or  flame. 
"Shocks"  from  electricity  and  lightning  are  other  sources.  .Anes- 
thesia of  the  retina  to  light  and  color  may  occur,  resulting  in  impair- 
ment of  vision  (amblyopia)  or  blindness  (amaurosis).  Ordinarily  this 
appears  in  one  eye,  rarely  in  both.  ICxamination  of  the  eye  may  dis- 
close normal  conditions  or  ordinary  derangements  in  nowise  attribu- 
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Hg.  53a.— Visual  and  tolor  field  In  hysteria. 


table  to  the  accident, and  the  majority  of  patients  know  nothing  of  their 
visual  defects  until  these  arc  disclosed  by  the  examination.  The 
affected  eye  and  the  areas  of  paralysis  or  anesthesia  are  usually  on  the 
same  side.  Perimeter  examination  shows  that  there  Ls  "limitation  of 
the  peripheral  field  of  vision,"  and  thb  is  one  of  the  pathognomonic 
signs  of  h>-5teria,  as  is  also  "reversal  of  the  color  field."  The  field  of 
visual  limitation  usually  does  not  exceed  15  degrees,  and  it  constantly 
shifts  and  is  rarely  twice  alike.  If  the  limitation  is  marked  it  is 
orrlinarily  concentric  in  distribution. 

This  limitation  of  the  scope  of  vision  is  usually  a.ssociated  with 
alterations  in  or  reversal  of  the  color  scheme  perception.  Normally, 
of  the  "primar\-  colors,"  violet  is  perceived  in  a  relatively  small  cea- 


THE    TRAUMATtC  NECTIOSER 


tral  area;  green,  red,  yellow,  and  blue  in  progressively  wider  areas 
respectively;  but  in  this  condition  the  areii  for  blue,  instead  of  being 
the  largest,  maybe  contracted  and  fall  within  the  red  area,  the  others 
being  correspondingly  altered  or  reversed.  Tlie  sensitiveness  to  red 
persists  most,  that  to  violet,  green,  and  blue  disappearing  in  the  order 
named.  As  stated,  this  is  a  manifestation  of  anesthesia  and  becomes 
of  functional  importance  in  certain  occupations.  So  characteristic 
are  these  visual  disturbances  of  this  dbease  that  they  are  termed  by 
Janet  "hysteria's  barometers." 

The  palpebroconjunctival  reflex  is  usually  absent  in  these  cases, 
but  true  organic  disturbances  like  hemianopsia  and  loss  of  the  pupil- 
larj-  reflex  do  not  occur. 

These  patients  may  have  bilateral  blindness  and  not  know  it  until 
some  definite  examination  discloses  or  suggests  it  to  them. 

Bailey  states:  "Hysteric  patients  in  reality  see.  although  visual 
perception  does  not  become  known  to  the  higher  consciousness.  This 
hysteric  amblyopia,  like  other  hysteric  symptoms,  is  actually  false; 
although  when  the  patient  is  conscious  of  it,  it  is  real  to  him." 

There  arc  all  sorts  of  hysteric  subjective  sj-mptoras  referable  to 
vision,  such  as  bright  or  dark  lighU,  balls  of  tire,  and  other  vusual 
impressions.  There  are  also  various  spa.smodic  affections  or  "tics," 
like  winking  or  blinking,  or  spasm  of  the  eyelids  (blepharospasm). 
Involvement  of  some  of  the  ocular  muscles  occasionally  occurs, 
leading  to  squint  and  ptosis  (usually  unilateral).  Diplopia  may  also 
infrequently  appear.  Pupillary  changes  amounting  to  sluggishness 
may  occur  from  muscular  tire,  but  the  Argj'll-Robertson  pupil  is  never 
hysteric  in  origin. 

Searing.- -This  deficiency  also  is  an  anesthetic  defect,  and  is  usu- 
ally found  on  the  same  side  as  the  anesthesia  or  paralysis.  It  is  rarely 
total,  and  ordinarily  is  unilateral,  presenting  impairment  alike  to  bone 
and  air  conduction,  and  thus  differing  from  pathologic  deafness. 
It  is  less  common  than,  but  frequently  corresponds  and  is  associated 
with,  the  visual  contraction,  and  while  these  parients  have  no 
structural  deficiency,  yet  they  do  not  actually  hear.  It  is  generally 
accompanied  by  anesthesia  of  the  drum,  external  meatus,  auricle, 
or  other  parts  of  the  ear. 

Speech.— Tim  may  be  associated  with  \*isual  and  hearing  dlfikukies 
and  is  wholly  psychic,  and  ordinarily  means  that  the  muscles  connected 
with  phonation  are  paralyzed,  spasmodic,  or  anesthetic.  Such  patients 
can  make  sounds,  but  arc  ordinarily  incapable  of  articulation.  This 
aphasia  is  usually  sudden  in  onset,  and  may  precede,  follow,  or  be 
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associated  with  other  hysteric  manifestations.  Paralysis  of  the  v( 
cords,  and  pharyngeal  and  larj-ngcal  anesthesia  can  usually  be  demon- 
strated, and  hoarseness  or  peculiar  vocal  sounds  are  often  present 
Dog-bites  frequently  suggest  hydrophobic  symptoms,  like  bariung, 
whining,  and  s;ilivatioa. 

Smeii  and  Taste. — There  may  be  unilateral  impairment  of  one  nos- 
tril or  a  symmetric  portion  of  the  tongue,  anti  then  the  corresponding 
portions  of  the  mucous  membrane  of  the  nose,  lips,  and  tongue  are 
rcspecUvcl)'  anesthetic.  This  combination  may  exist  alone,  but  usu- 
ally is  found  associate<l  with  visual-auditory  defects  corresponding  to 
anesthesia  or  paral>'sis  of  the  same  half  of  the  body.  This  loss  of 
smell  (anosmia)  and  taste  (ageusia)  are  obviously  wholly  subjecti\'e 
s>-mptoms  and  hence  difficult  to  demonstrate  by  tests;  if,  however, 
unusual  or  often  vile  smells  and  tastes  produce  tears  or  saliva,  the 
degree  of  impairment  is  at  least  not  very  complete. 

Visceral  Forms. — Any  organ  of  the  body  may  be  involved  enough 
to  suggest  at  first  a  true  lesion,  and  the  differentiation  is  made  by  the 
complex  of  symptoms  and  the  presence  or  absence  of  hysteric  stigmata. 
Many  of  the  sjinptoms  are  often  quite  neurasthenic  in  tj-pe. 

Heart  invMvcnictU  may  be  suggested  by  alterations  in  pulse-rate 
and  attacks  of  precoridal  pain  resembling  angina  pectoris. 

Blood-vessel  involvemenl  may  be  suggested  by  cyanosis,  edema, 
peculiar  rashes  and  blushes,  and  other  surface  manifestations,  of  which 
dermographism  (tache  c6r6brale)  or  urticaria  arc  typical.  Hysterics, 
as  a  rule,  do  not  readily  bleed,  probably  due  to  spasm  of  the  coats  of 
the  vessels. 

Castro-intestinal  signs  such  as  nausea  and  vomiting,  eructations  of 
gas.  perversions  of  appetite,  epigastric  or  other  "phanthom"  tumors, 
and  severe  abiJominal  crisis-like  pains,  are  the  usual  manifestations. 

Kidney  and  bladder  signs  take  the  form  of  painful  and  irritative 
5>Tn]>toms,  but  attacks  of  colic  or  changes  in  the  urine  are  very  rare, 
but  pol)-uria  or  retention  are  common. 

Respiratory  changes  are  occasionally  indicated  by  d^psnea,  cyano- 
sis, and  rapid  breathing.  Hysteric  coughing  and  hemoptysis  occut 
infrequently. 

Sphinckrs  are  never  truly  involved,  but  involuntarily  emission  of 
urine  may  occur  as  an  index  of  lack  of  control;  such  escape  of  urine 
during  emotion  is  not  uncommon  in  many  persons,  notably  yoxmg 
women.  Rectal  involvement  is  less  conmion,  and  neither  in  this  nor 
in  vesical  forms  is  there  any  great  soiling  or  excoriation  of  outside 
parts.    Anesthesia  of  the  urethral  and  rectal  mucous  membranes  is 
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generally  coincident,  and  while  the  sphincters  may  be  less  taut  than 
normal,  they  are  never  wholly  without  contractility. 

Spasmodic  urethral  stricture  is  i;ommon,  but  that  of  the  rectum 
relatively  rare. 

Equilibrium  may  be  disturbed ,  leading  to  vertigo  or  instabili  ty  when 
standing  erect  with  eyes  shut  (Romberg  sjTnptom),  and  even  gait 
defects  of  an  inconstant  and  irregular  form  may  occur.  True  inco- 
ordination is  absent. 

Mental  deficiency  never  goes  on  to  a  true  psychosis  or  insanity,  and 
the  patient's  mind,  indeed,  may  be  pre tcr naturally  active;  many  a 
**genius"  or  "prodigy"  is  markedly  hysteric. 

FhrenaslhenJa,  or  mental  weakness,  is  very  rarely  traumatic,  and 
if  it  is,  neurastbenia  mure  than  hysteria  is  at  the  basis. 


Prognosis  of  the  Traumatic  Neuroses 
The  determining  elements  arc  largely  alike  in  each  neurosis,  and 

they  ran,  therefore,  be  considered  tt)gether;  they  may  be  said  to 

depend  upon— 

(i)  The  individual. 

(2)  The  environment. 

(3)  The  nature  and  extent  of  injury. 

(4)  The  treatment. 

(0  The  Ittdiriduat.—lSeuiotks.  as  has  been  stated,  are  often  bom 
and  not  made;  the  raw  product  already  exists,  and  the  eLXcitiiig  cause 
fa&hions  it  into  some  recognizable  shape. 

Poor  heredity  and  equally  poor  psychical  or  physical  poise  and 
strength  are  a  combination  unfavorable  to  speedy  recovery.  The 
naturally  "high  strung"  do  not  get  well  as  quickly  as  the  better 
balanced. 

The  extremes  of  age  offer  poorer  prospects  than  the  adult  type. 
Women  are  apt  to  recover  as  quickly  as  men;  in  hysteria,  males  usually 
get  well  more  promptly  than  females. 

(2)  The  Em'ironmifii.—li  the  subject  can  be  isolated  and  freed 
from  the  attention  of  would-be  advisers  the  outlook  is  excellent.  Tact 
on  the  part  of  the  physician  and  others  is  extremely  important  and  the 
habit  of  optimism  is  nowhere  more  needed  than  in  these  ailments. 

If  the  physician  finds  that  the  patient  no  longer  imposes  entire 
faith  and  confidence  in  him,  his  value  is  so  lessened  that  he  had  belter 
retire. 

The  prospect  of  litigation,  as  indicated,  is  a  marked  deterrent  to 
recovery,  and  even  in  genuine  cases  serves  to  keep  the  patient  alert 
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and  alive  to  every  change  in  symptoms.  It  is  a  constant  source  o( 
worr>-  and  expectation,  and  is  probably  as  potent  a  factor  as  any  in 
determining  the  outcome.  Cases  very  rarely  recover  while  adjust- 
ment Ls  pending ;  but  the  vast  majority  of  them  respond  verj-  promptly 
when  it  is  accomplished,  and  nearly  all  of  them  get  well  so<m  there- 
after. 

I  have  known  of  a  case  of  a  woman  about  fifty  years  old  who  had 
very  marked  evidences  of  major  hysteria,  and  her  trial  was  hastened  In 
view  of  affidavits  made  by  her  attending  physicians  to  the  effect  that 
she  was  soon  likely  to  iHe.  She  was  markedly  emaciated  and  had  well- 
defined  contractures,  with  hemiplegia  and  hemi-aneslhesia  of  the  left 
side.  Her  voice  was  almost  inaudible  and  she  had  numerous  halluci^ 
nations  and  trances  of  a  religious  type.  Originally  she  had  fallen  from 
a  car,  and  the  onset  of  her  hysteric  manifestations  were  associated  with 
injuries  to  the  back  and  legs  which  induced  the  suggestion  of  paralysis. 
She  had  been  abed  some  four  months  when  I  saw  her, and  by  star\'ation 
had  become  exceedingly  weak.  Her  claim  was  adjusted  and  within  a 
short  time  she  was  reported  as  having  resumed  her  regular  duties. 
Theoretically  the  outlook  was  bad  in  this  instance,  considering  her  age. 
environmenl,  and  a  weakness  greater  than  I  had  hitherto  witncsse<i  in 
a  similar  case.  I  once  examined  a  young  negrcss  who  had  been  in  a 
collision  of  cars  and  who  had  received  a  few  contusions  of  the  scalp  and 
other  parts  of  the  body.  She  promptly  went  into  a  trance  on  reaching 
home,  and  one  arm  and  leg  was  anesthetic  enough  to  permit  her  to  be 
made  *'a  human  pincushion."  Her  doctor  sensed  the  situation  and 
slopped  the  "trance"  with  a  syphon  of  aerated  water,  but  she  was 
anesthetic  and  abed  when  I  saw  her  a  few  days  later.  Immediately 
after  adjustment  her  doctor  told  me  she  got  well  enough  to  go  to  Coney 
Island  on  part  of  the  proceeds.  The  first  of  these  cases  had  recei\*ed 
unremitting  care  from  four  doctors,  two  nurses,  and  many  relatives, 
and  day  by  day  her  condition  got  worse  from  too  much  attention. 
The  second  case  was  a  splendid  subject  or  "medium,'*  and  under 
different  management  was  capable  of  developing  almost  any  set  of 
hysteric  symptoms. 

(3)  Naitire  iind  Extent  0/  the  Injury. — How  the  accident  happened 
and  what  it  physically  does  are  not  necessarily  determinative,  because 
we  have  seen  that  grave  injuries  are  generally  free  from  functional 
nervous  signs,  and  minor  injuries  are  often  full  of  them.  Very  little 
was  heard  of  the  "traumatic  neuroses"  among  the  survivors  of  the 
recent  "Triangle  fire"  holocaust,  although  most  of  the  young  women 
employees  were  foreign  bom  or  their  immediate  descendants,  and  of 
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added  suscqitibility  because  of  working  conditions.  Had  these  same 
employees,  however,  been  subjected  to  the  "fright  and  shock"  uici- 
dent  to  a  falling-elevator  accident  in  their  own  building,  then  the 
nervous  claims  would  have  been  legion  despite  the  marked  differ- 
ence in  the  grade  uf  probable  shock  accompanying  each  of  tliese 
accidents. 

There  is  often  no  more  reason  for  the  development  of  the  neuroses 
from  a  rear-end  railway  collision  than  from  a  fall  on  a  banana  peel.  The 
extent  of  the  physical  damage,  or  the  more  or  less  tragic  consequences 
leading  to  it,  are  no  infallible  estimate  as  to  Ihe  development  of  the 
neuroses;  without  proper  suggestion  and  environment  they  will  not 
appear  or  disappear.  I  saw  a  marked  case  of  hysteria,  plus  wilTuI 
exaggeration,  developed  by  the  fall  of  a  small  piece  of  plaster  weighing 
a  few  ounces  which  struck  a  woman  on  her  hat,  and  then  on  her  face, 
while  she  was  in  an  elevator.  She  was  being  treated  for  "spinal  dis- 
ease" because  she  said  she  couUI  not  move  her  legs  or  feel  pins  stuck 
into  them.  She  was  carried  to  court  on  a  stretcher  and  got  a  verdict 
larger  than  if  one  leg  had  been  actually  amputated,  and  yet  admit- 
tedly she  had  scarcely  a  mark  on  her  face  and  was  able  to  go  home  alone 
after  being  hurt. 

If  the  patient  has  some  actual  injury,  especially  a  fracture  or  some 
condition  causing  real  pain  or  requiring  dressings,  the  chances  of  hys- 
teria developing  are  very  remote;  I  do  not  recall  any  case  of  defmite 
objective  or  serious  injury  complicated  by  hysteria.  After  the  original 
injury  has  been  cured,  however,  it  is  not  uncommon  to  bear  many 
neurasthenic  symptoms  related. 

(4)  The  rnfd/mcffi!.— This  is  a  major  factor,  and  the  more  prompt 
the  recognition  by  the  doctor  of  the  patient's  susceptibility,  the 
greater  the  probability  of  warding  off  later  nervous  develc4)ments. 

Prophyla,\is  is  exceedingly  important,  and  the  wise  doctor  after 
careful  examination  will  positively  assure  the  patient  that  "spinal 
injury,"  or  "internal  injur)',"  or  "brain  damage"  has  nut  occurred,  and 
that  there  is  no  good  reason  why  recovery  should  not  be  just  as  prompt 
and  certain  as  if  the  injuries  had  occurred  in  a  way  for  which  the 
patient  was  wholly  to  blame.  It  is  suggestive  that  these  neuroses  do 
not  occur  at  play,  even  though  such  sports  as  football,  baseball,  golf, 
tennis,  bowling,  wrestling,  swimming,  boating,  and  others  have 
attendant  injuries  the  equal  of  those  for  which  somebody  else  is  liable 
in  damages. 

A  great  many  of  these  "nervous"  symptoms  would  be  checked 
promptly  by  less  zealous  attention  and  fewer  visits  from  the  doctor, 
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as  very  many  of  them  would  never  be  heard  from  a  second  lime  unless 
referred  to  by  needless  inquir)'  and  aimless  therapy. 

Next  to  freedom  from  suggestion,  the  element  of  changed  enxnntD- 
ment,  as  by  isolalion,  is  of  prime  importance.  The  sight  of  pec^le 
with  real  suffering  from  actual  injury  is  often  a  deterrent  to  the  neu- 
rotic, and  for  that  reason  8  hospital  stay  is  very  valuable  and  few  cases 
develop  there.  A  tactful  nurse,  attendant,  or  friend  is  of  much  help, 
and,  of  all  places,  the  "calamity  howler"  has  no  place  in  the  presence  of 
a  nervous  patient.  It  is  a  strange  thing  that  all  physicians  and  most 
friends  are  optimistic  in  the  sick-room,  except  when  the  neuroses 
arc  being  treated;  but  in  these,  it  is  common  in  the  hearing  of  the 
patient  to  [)ai;adc  all  sorts  of  s>'mptoms  and  predict  almost  fatal 
consequences. 

My  personal  belief  is  that  the  vast  majority  of  these  neurotics  are 
created  by  suggestion  and  nurtured  by  attention,  and  lliat  the  onset  and 
cure  are  alike  dependent  upon  improper  treatment.  That  hysteria 
may  occtir  in  the  absence  of  motive  and  be  quite  difficult  to  cure  is 
wholly  true;  it  is  liable  also  to  recurrences  either  in  its  original,  added, 
or  lessened  manifestations.  Recurrences,  however,  generally  show 
some  of  the  elements  of  the  preceding  attacks,  although  the  dominant 
features  may  be  the  outgrowth  of  more  recent  mental  assaults.  H\-s- 
teria  is  more  likely  to  end  quickly  than  neurasthenia,  and  often  a  person 
"paralyzed  for  months"  may  regain  use  of  the  limbs  in  an  instant  from 
some  sudden  shock  or  fright,  just  as  the  onset  of  the  trouble  was  due  to 
similar  causes.  Recovery  from  neurasthenia  is  generally  more  grad- 
ual, the  pains,  aches,  and  incapacity  becoming  less  marked  slowly,  or 
appearing  only  at  times  of  stress  and  strain. 

The  neurasthenic  may  become  entirely  well,  but  the  hysteric  may 
continue  to  present  the  inherent  "stigmata"  throughout  life,  even 
though  the  "accidents"  have  disappeared. 

The  duration  of  symptoms  cannot  be  foretold  accurately.  Marked 
manifestations  of  hysteria  may  disappear  in  an  instant:  or  they  may 
persist  for  years,  but  are  practically  never  permanent.  The  caiLsc, 
grade,  or  extent  of  these  hysteric  signs  is  no  measure  as  to  their  dura- 
tion, for  a  hysteric  deafness  may  be  more  resistant  to  treatment  than 
a  hysteric  paraplegia. 

As  indicated,  traumatic  neurasthenics  develop  and  are  cured  more 
slowly,  but  the  recurrence  is  less  likely  than  in  hysteria  or  non-traumatic 
forms  of  neurasthenia.  These  patients  are  quite  unlikely  to  improve 
pending  adjustment  of  their  claims,  but  the  very  great  majority  of  them 
get  well  thereafter.     All  the  cases  of  hysteria  that  have  come  to  my 
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immediate  attention  have  recovered  except  one,  and  she  had  multiple 
sclerosis  as  well. 

The  DuLcume  of  the  neurasthenia  cases  is  harder  to  gauge  because 
Ihdr  complaints  are  based  so  largely  on  their  own  statements,  and 
manifestly  most  of  them  are  unwilling  to  admit  recovery  having 
asserted  permanency  and  perhaps  having  received  indomnity  on  that 
basis.  But  the  fact  remains  that  they  are  no  longer  idle  or  under 
treatment,  and  the  inference  is  that  working  capacity  at  least  has  been 
restored. 

True  cases  never  lead  to  organic  lesions  such  as  insanities,  and  if 
these  subsequently  develop,  the  neuroses  must  be  looked  upon  as 
premonitory  and  not  initiating  evidences. 

It  is  not  impossible  for  thesis  functional  conditions  to  coexist  with 
orgauic  disease,  this  being  esiKcially  true  of  hysteria. 

Treatment  op  the  Neuroses 

This  presupposes  that  the  diagnosis  has  been  accurately  made, 
and,  as  prevHously  stated,  most  cases  due  to  injury  are  a  combination 
of  neurasthenia  and  some  hv-steria.  rather  than  the  reverse. 

Management  may  be  (i)  general  and  (2)  local. 

(1)  General  ManagemeDt.— Early  recognition  of  a  "tendency 
toward  ner\'ousncss"  is  very  important,  and  this  leads  to  caution  in 
suggesting  symptoms  or  their  interpretation  to  the  patient.  If  the 
atmosphere  is  such  that  the  accident  is  the  main  topic  of  conversation, 
then  a  change  of  environment  must  be  made  so  that  the  patient  may 
not  become  a  prey  to  self-imagining  or  that  of  others. 

Isolation  is  valuable  in  most  cases,  and  is  most  efficient  when 
carried  out  by  a  tactful  attendent  in  whom  the  patient  has  confidence. 

Careful  examination  and  investigation  by  the  physician  gives  the 
patient  a  large  sense  of  confidence  and  faith,  but  the  opposite  is 
attained  if  the  examination  is  cursnrj'.  Neither  too  little  nor  too 
much  attention  must  be  paid  to  subjective  complaints,  but  an 
explanation  of  them  is  alwaj-s  in  order. 

A  frank  talk  with  the  patient  will  often  allay  suspicion  and  disabuse 
the  mind  as  to  feared  sjTnptoms  or  possible  developments.  In  this 
respect  the  physician  is  guided  by  answering  for  himself  and  patient 
the  question,  "What  usually  and  ordinarily  happens  under  similar 
conditions?" 

If  possible,  adjustment  should  be  obta.ined  promptly,  as  on  this 
much  of  the  subsequent  course  often  depends. 

In  every  family  there  is  always  some  level-headed  person  on  whom 
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the  physician  may  rely,  and  to  such  care  the  patient  should  be  lef 
when  possible    The  less  attention  and  chance  (or  display  the  hysteric 
has,  the  less  the  manifestaliuns;  and  the  neurastheoic  abo  needs  more 
than  one  auditor  into  whose  lired  ears  his  woes  may  be  repeated. 

The  neuroses  comprise  a  group  of  players  in  which  the  neuras- 
thenics do  the  talking  and  the  hysterics  the  acting;  hence  the  quality 
and  quantity  of  the  audience  is  very  imporUnt. 

The  "rest  cure"  devised  by  Weir  Mitchell  is  a  very  valuable 
method  in  many  of  these  cases. 

(3)  Local  Management. — PatH  and  insomnia  will  be  the  two 
chief  symptoms  requiring  aid.  It  is  to  be  remembered  thai  a  hypo- 
dermic of  morphin  is  no  more  potent  to  tlie  hysteric  than  sterile  water; 
in  fact,  the  latter  is  far  more  eflicacious  if  administered  with  the 
dramatic  detail  so  craved  by  such  a  patient.  Therefore  the  relief 
of  these  and  other  allied  mental  symptoms  must  be  largely  by  mental 
moans. 

Pain  is  treated  by  various  external  applications,  hot  or  cold.  The 
local  use  of  the  cautery  is  very  effective  in  humbug  and  allied  pains. 
Electricity,  massage,  baking,  and  hydrotherapy  all  have  their  pUcv. 
It  is  unwise  to  rely  on  drugs,  as  theymay  prove  habit  inducing 
and  at  best  soon  lose  their  effect.  It  is  especially  imwise  to  use  the 
hypodermic  with  these  imitative  people. 

Insomnia  is  best  relieved  by  nightly  warm  baths  or  spongings.  or 
by  cold  compresses  to  the  forehead  or  nape  of  neck.  A  brisk  body 
massage  is  quite  effective  in  some  cases.  The  suggestion  that  sleep 
will  result  after  a  planned  treatment  is  part  of  the  therapy. 

Paralyses  and  contractures  require  no  special  treatment  aside  from 
massage,  vibration,  and  electricity,  but  these  must  not  be  resorted 
to  if  they  tend  to  aggravate  existing  symptoms  or  suggest  others. 
H^-pnotizcd  and  anesthetized  patients  are  sometimes  permanently 
relieved  of  these  symptoms  by  thus  demonstrating  their  non-ph>-sical 
existence. 

Special  sense  defects  are  given  the  benefit  of  the  suggestion 
implanted  by  electric  or  other  forms  of  local  treatment. 

Convtdsions  arc  sometimes  cut  short  by  pressure  on  h>-sterogenctk 
zones  or  other  painful  areas,  such  as  the  supra-orbital  or  intercostal 
regions.  Many  fits  stop  just  as  soon  as  the  audience  departs.  Thes« 
attacks  never  harm  the  patient,  and  thus  they  can  be  disregarded. 
Vigorous  use  of  cold  or  hoi  water  or  spirits  of  ammonia  cut  short 
many  of  them.  A  jet  from  a  siphon  of  aerated  water  or  a  hose-pjpe 
is  quite  effective.    The  hysteric  will  not  have  a  "spell"  unless  the 
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surroundings  are  comfortable,  and  thus  the  environment  again  plays 
a  prophylactic  as  well  as  a  curative  part.  A  girl  with  "highstcrics" 
is  less  likely  to  encore  her  exhibition  if  the  only  applause  is  an  okl- 
fashioned  spanking  or  a  session  alone  in  her  room  without  food. 

If  "Uie  punishment  lils  the  crime"  there  is  usually  little  necessity 
to  again  prove  its  punitive  value. 

Many  of  these  people  run  the  gamut  of  all  sorts  of  treatment,  and 
finally  derive  much  benefit  from  adherence  to  some  cult  or  "istic" 
belief-  Shrines,  relics  and  mcccas  from  earliest  limes  have  thus 
worked  wonders  by  faith  and  suggestion  when  all  else  has  failed. 
The  discipline  and  fixed  attention  of  Christian  Science  may  act 
admirably  in  such  a  "mind  disease,"  and  there  is  no  question  that 
"cures"  and  various  "pathios"  arc  active  agents  in  some  cases.  Hys- 
teria may  be  induced  by  the  emotional  strain  of  a  religious  "camp 
meeting"  or  cured  by  similar  menta.1  appeals.  Psyriio -ana lysis,  and 
interpretation  of  s)'mptoms  thereby,  may  also  act  in  the  same  way 
and  be  the  starting-point  of  menial  re-education  leading  lo  cure. 

Great  care  is  to  be  exercised  so  that  no  underl>Tng  palliologic 
condition  is  overlooked,  and.  indeed,  a  diagnn^s  of  non-traumatic 
"hysteria"  or  "neurasthenia"  is  now  being  looked  upon  more  and 
more  as  a  cloak  for  ignorance,  because  the  neuroses  are  often  shown 
by  careful  analysis  to  be  merely  symptoms  and  not  entities. 


Differential  diagnosis 
Hypochondriasis  is  imaginary  illness,  and  is  sometimes  called 
"imaginitis"  by  persons  familiar  with  accident  claims.  It  presents 
verbal  evidences  only,  and  is  associated  usually  with  minor  injuries,  or 
is  an  acquired  end-result  after  abjective  evidences  of  real  injury 
disappear.  Motive,  as  in  neurasthenia,  generally  exists,  and  women 
arc  more  commonly  affected  than  men.  All  sorts  of  symptoms  are 
charged  to  the  accident,  notably  those  referable  to  the  cardioncphritic, 
gastro-intestinal.  and  genilo-urinary  tracts.  These  people  are  gen- 
erally well  nourished,  and  a  complete  phjTiical  examination  indicates 
that  they  are  first-class  life  insurance  risks.  .Any  demonstrable  defects 
are  old  and  due  to  ordinary  causes  and  perhaps  became  known  to  the 
patient  only  as  a  result  of  examination  after  the  accident.  The 
hypochondriac  has  often  as  many  subjective  symptoms  as  the  neuras- 
thenic, but  has  none  or  few  of  the  objective  signs  of  the  latter,  and 
wholly  fails  to  demonstrate  any  evidences  of  the  hysteric.  Many 
of  these  people  arc  chronic  complainers  and  persistently  have  a 
"grouch,"  indcpcndcnl  of  any  added  exclaiming  due  to  an  accident. 
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Their  speech  and  deportment  makes  the  diagnosis  easy  in  the  absence 
of  cardinal  traumasthenia  signs,  and  by  questioning  them  they  may 
be  readily  induced  to  add  to  an  already  long  list  of  symptoms. 

Malingering,  or  feigning  of  symptoms,  is  very  common,  and  my 
experience  is  that  it  manifests  itself  under  the  foUowlng  guises :  ( i) 
Absolute  malinRcrinp;  the  fakir,     (s)  Traumasthenia  plus  malingering. 

(i)  Absolute  Malingering;  the  Fakir. — Here  the  symptoms  are 
purpo.'^eful  and  deliberately  assumed  with  the  idea  of  magnif}ing  ihe 
condition  and  "gcttijxg  more  out  of  it";  in  other  words,  the  faking  is 
consciously  planned  with  intent  to  deceive. 

These  people  do  not  look  like  persistent  sufferers,  and  they  are 
actively  alert  and  watchful  lest  they  are  caught  off  guard;  but  if  the 
examination  is  sufficiently  thorough  and  prolonge<l,  they  either  o\'er- 
act  or  underact  to  such  an  extent  that  detection  is  certain.  If,  how- 
ever, the  symptoms  are  limited  (as  an  alleged  paralyzed  limb)  it  may 
be  impossible  for  the  examiner  to  make  it  functionate,  and  sur\*eiUancc 
will  be  needed  to  verify  the  suspected  faking. 

Subjectively,  complaint  is  oftencst  made  of  pain,  weakness,  in- 
somnia, anorexia,  and  impaired  genito-urinary  functions. 

Pain,  if  real  and  prolonged,  inevitably  shows  in  the  countenance 
and  general  appearance  of  the  bearer.  By  resort  to  the  "relocation 
test"  the  actual  persistence  of  pain  can  be  determined,  and  the  fakir 
cannot  accurately  relocate  spots  pre\"iously  marked  as  painful  to 
pressure.  A  zone  that  is  tender  is  moved  with  care  and  is  suitably  pro- 
tected during  every  action,  but  the  fakir  forgets  this  when  taken  off  his 
guard;  for  example,  a  back  "to^j  painful  to  move"  is  readily  bent  when 
a  request  is  made  to  remove  the  clothing  or  shoes.  Painful  spots  on 
the  scalp  and  elsewhere  will  stand  considerable  pressure  if  ihc  attuntiun 
is  elsewhere  focused  by  identical  pressure;  in  other  words,  a  fakir's 
pain  is  not  consistent  or  persistent  and  is  out  of  all  proportion  to  Che 
severity  of  the  original  physical  damage. 

Weakuess,  if  real  and  continuous,  means  flabby  muscles  and  general 
lack  of  tonicity;  the  fakir  is  not  infrequently  of  athletic  type. 

Insomnia  shows  in  the  face  and  cannot  long  honestly  eibt  without 
giving  objective  signs. 

Anorexia,  if  real,  means  malnutrition  and  generally  atonidty  of  the 
stomach,  with  demuristrable  tympanites  and  other  signs. 

Impaired  genito-urinary  pou-ers  show  in  flabby  external  parts,  and 
when  urinarj'  action  is  abnormal  the  urine  will  be  concentrated  and 
perhaps  otJierwise  altered. 

Sexual  claims  are  limited  only  by  the  imagination  of  the  patient 
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and  are  manifestly  hard  to  disprove;  but  lasting  dimtDUtion  of  this 
sort  is  verj'  rare  even  in  profound  traumasthenia.  I.ively  cremasteric 
reflexes  are  usually  incompatible  v.-ith  sluggish  sexual  functions. 

Objectively,  complaint  is  oftenest  made  of  lameness  and  stiffness, 
paralysis  (muscular  or  sensory),  tremor,  convulsions,  and  special  sense 
defects. 

f^ntfHess  and  stijfness  have  usually  a  demonstrable  source  and  are 
very  rarely  the  only  symptoms  of  real  injury.  Ordinarily  ihcy  are 
claimed  in  association  with  ur  following  an  injury  to  a  joint,  notably  the 
ankle,  shoulder,  knee,  and  hip.  At  first  the  fakir  asserts  that  the  part 
cannot  be  moved  at  all  on  account  of  the  lameness  or  stiffness,  but  later 
most  of  them  wiU  admit  some  motion  at  least.  This  is  especially  true 
in  the  shoulder,  where  it  is  often  asserted  that  motion  to  a  right  angle  is 
possible,  but  not  beyond.  Many  of  these  cases  are  immediately  dis- 
proved when  the  joint  is  noted  to  move  freely  while  the  clothing  is 
being  removed.  Nearly  all  of  these  patients  voluntarily  hold  the  joint 
rigid  during  attempts  to  move  it  further  than  tbcy  desire,  and  this  pur- 
poseful contraction  is  never  twice  alike  and  is  much  too  general  to 
indicate  involuntar\'  spasm  of  muscle.  Flabbiness  of  muscle  and 
altenition  in  the  appearance  of  the  joint  inevitably  follow  prolonged 
limitation  of  movement,  and  thus  the  absence  of  these  or  actual 
atrophy  are  suggestive.  Motion  is  always  more  active  when  the 
patient  is  diverted,  and  on  the  pretext  of  examining  the  chest  the 
examiner's  head  may  be  placed  under  the  armpit,  and  by  elevating  the 
arm  the  "stiff  shoulder"  can  be  unsuspectingly  raised  often  beyond 
former  limits,  and  when  this  is  accomplished  it  frequently  will  remain 
there  an  instant  unlU  the  patient  realizes  what  has  happened,  and  then 
it  is  very  promptly  dropped. 

A  really  lame  and  stiff  ankle  should  offer  difficulty  when  the  shoe 
and  stocking  arc  removed  or  replaced,  and  some  severe  grades  of  lame- 
ness and  stiffness  should  require  a  special  shoe.  If  the  patient  is  asked 
to  walk  baekward,  the  genuine  lame  part  will  be  favored  and  weight 
will  not  be  placed  upon  it;  but  the  fakir,  thus  taken  off  his  guard,  will 
use  the  good  and  bad  extremity  alike.  This  is  a  valuable  test  and  was 
first  called  to  my  attention  by  Dr.  C.  S.  Benedict,  of  this  city. 

A  patient  l>'ing  down  with  legs  straight,  when  told  to  exert  power 
to  lift  one  hip  against  resistance  will  also  involuntarily  contract  the 
thigh  muscles  of  the  opposite  side;  this  does  not  occur  when  a  fakir 
is  attempting  to  demonstrate  lameness  or  stiffness  in  the  hip. 

Paralysis  — Motor  power  may  be  claimed  to  be  wholly  or  partly 
absent,  usually  the  latter.    The  arm  and  leg  are  most  often  claimed 
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thus  to  suffer.  A  real  condition  of  this  sort  necessarily  must  show  ob- 
jective signs,  and  in  their  absence  the  examiner  can  be  certain  of  the 
mental  origin  of  the  cunditJon,  and  by  careful  examination  or  directed 
observation  may  be  able  to  demonstrate  it  to  others.  Disuse  of  muscle 
invariably  means  alteration  in  its  contour  and  consistency,  and  this 
then  l>ecomes  objectively  visible  and  palpiible.  A  sudden  pinch  or 
pin  prick  has  made  more  than  one  "paralyzed  limb"  jerk  or  move,  and 
likewise  the  cautery  and  electric  battery  have  proved  equally  stimu- 
lative. Claims  of  paralysis  in  a  hand  or  finger  are  very  conunon, 
and  when  the  lost  power  is  complete  or  nearly  so^  some  form  of  contrac- 
ture is  usually  associated.  In  women,  such  claims  are  frequcnti)*  made, 
even  though  ordinary  gloves  are  worn,  a  thing  manifestly  impossible 
in  genuine  cases.  Sometimes,  if  the  paralyzed  part  is  designedly 
placed  in  an  uncomfortable  position,  the  voluntary  contraction 
maintaining  the  posture  will  so  relax  it  that  another  and  less  cramped 
attitude  must  be  substituted,  and  thus  the  deception  will  be  unco\'ered. 
Cienuine  paralysis  is  usually  so  flaccid  or  spastic  that  persistent 
mimicn.'  of  it  is  difficult. 

Sensory  loss  is  usually  claimnl  as  existing  in  an  arm  or  leg,  and 
many  fakirs  are  capable  of  withstanding  rather  deep  jabs  from  pointed 
instruments  and  less  often  from  objects  of  high  temperature.  This 
capacity  is  greatest  when  on  guard,  but  the  fallacy  can  sometimes 
be  proved  by  suddenly  jabbing  an  area  originally  claimed  as  anesthetic 
and  observing  the  response.  True  lost  sensation  is  rarely  the  sole  evi- 
dence of  injury,  and  when  asserted  as  the  only  manifestation  must 
be  regarded  with  suspicion.  Actual  loss  of  sensory  power  presents  no 
contraction,  twitch,  or  reflex  action  on  stimulation;  the  fakir  braces  for 
the  expected  attack,  but  the  examiner  will  eventually  gain  some 
response  in  assumed  cases.  Many  persons  are  inscn.sitive  to  ordinary 
supertlcial  pain  cither  naturally  or  from  training,  and  some  of  this  may 
have  developed  from  the  school-boy  trick  of  transtuting  a  lingcr-tip 
with  a  pin  or  needle. 

Tremor  in  the  fakir  always  gets  worse  when  obser\'ation  is  ex- 
pected; but  if  it  is  deliberately  watched,  the  rate  and  extent  of  it  will 
vary  within  wide  limits  and  soon  cease  from  fatigue.  The  assumed 
tremor  of  fingers  will  often  promptly  stop  or  markedly  vary  if  the 
fakir  is  asked  to  demonstrate  it  by  holding  the  arm  out  straight. 
Likewise,  twitching,  jerking,  grimacing,  and  more  or  less  choreiform 
motions  will  vary  so  much  and  so  often  that  even  the  perpetrator 
of  them  may  soon  admit  "they  are  worse  at  some  times  than  others. 
The  signature  of  a  fakir  may  be  perfectly  legible   even 
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continuous  jerking  of  the  hand  is  alleged.  A  great  many  tremors 
arc  alcoholic. 

Ctmvulskms,  fits,  and  other  "spells,"  "attacks,"  and  "seizures"  are 
largely  matters  of  convenience,  and  they  arc  never  attended  by  real 
unconsciousness  nor  docs  the  facial  appearance  vary  much.  The  pupils 
normally  react,  and  any  change  of  pulse  and  respiration  is  produced 
by  exertion.  Professional  "fit  throwers"  and  "dummy  chuckcrs"  arc 
less  common  than  formerly,  largely  because  they  find  it  docs  not  pay; 
even  the  tyro  ambulance  surgeon  recognizes  them,  and  they  go  to  jail 
and  not  to  the  expected  hospital. 

Special  sense  defects  usually  refer  to  aphonia  and  deafness,  but  these 
rarely  last  long  and  are  easily  disproved. 

(2)  Traumasthenia  Plus  Malingering. — These  are  the  cases  pre- 
senting some  objective  neurasthenic  or  hysteric  signs,  with  many 
subjective  claims  that  cannot  be  legitimately  ascribed  to  them. 

I  am  aware  that  exaggeration  and  perhaps  even  deception  are  part 
and  parcel  of  hysteria;  yet  the  cases  1  have  in  mind  are  not  of  a  grave 
enough  sort  to  develop  these  as  part  of  their  hysteria.  Such  a  case 
may  show  some  tremor,  instability  of  muscle  and  the  circuUtory  appa- 
ratus, and  perhaps  even  have  a  few  areas  of  anesthesia,  and  give  the 
history  of  emotional  upsets,  and  perhaps  even  an  occasional  "hysteric 
convulsion."  At  the  time  of  the  examination  a  host  of  dissociated 
subjective  claims  will  be  made,  but  the  examination  reveals  practically 
nothing-  Most  of  these  patients  arc  natural  hysterics  trading  on  their 
newly  discovered  deficiencies  and  are  virtual  malingerers  so  far  as 
disability  is  concerned. 
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CHAPTER  XXI 

EYE  AND  EAR  TESTS  AND  STANDARDS 

Railway  employees  and  others  are  often  subjected  to  examination 
as  to  visual  and  aural  capacity,  the  requisite  standards  having  been 
determined  and  fixed  by  such  representative  bodies  as  the  American 
Medical  Association,  the  American  Ophthalmological  Society,  the 
American  Association  of  Railway  Surgeons,  and  adopted  and  put  into 
practice  by  the  American  RaUway  Association  and  other  large  groups 
of  employers.' 

The  usual  requirements  are  herewith  indicated,  this  standard  being 
in  general  use  on  the  largest  railway  systems. 

At  the  end  is  attached  a  form  of  report  that  may  be  used  by  the 
examining  surgeon. 

RULES 

1.  The  qualifications  essential  in  certain  positions  must  be  detennined  by  the  examina- 
tions prescribed  by  these  rules. 

2.  Application  Blank,  Form ,  must  be  used  by  candidates  for  employment 

and  by  those  selected  for  promotion. 

3.  Candidates  for  employment  or  selected  for  promotion  must  pass  the  prescribed 
examinations  and  tests  before  being  permitted  to  enter,  except  temporarily,  upon  tfae 
duties  of  the  position  sought. 

4.  The  general  mental  characteristics  and  the  bearing  of  the  candidate  must  be  noted 
on  the  application  blank  by  the  examiner. 

5.  Re-examination  may  be  ordered  at  any  time  by  proper  authority. 

6.  Applications  will  be  approved  or  rejected  by  proper  authority. 

PHYSICAL  EXAMINATIONS 
Visual  Qualifications 

7.  Examinations  must  develop — 

(a)  Sufficient  acuteness  of  vision  to  clearly  see  the  prescribed  visible  signals. 

(b)  Ability  to  clearly  distinguish  the  colors  of  the  prescribed  viable  signals. 

■ja.   ACUTEKESS  OF  VISION — REQUISITES. 

Class  A. — Enginemen,  Firemen,  Conductors,  Train  Baggagemen,  Brakemen,  and  Flagmen 

in  Road  and  Yard 


Service 


Entrance  to  Mrvke. 


■J^  in  one  eye  and  not  less 
than  1^  in  the  other;  tested 
without  glasses. 


Promotion. 


^  in  one  eye  and  not  less 
than  ^  in  the  other;  tested 
without  glasses. 


Re.aunination  of  tbow  in  the 


|-^  in  one  eye  and  not  less 
than  ^  in  the  other;  tested 
without  glasses. 


Inlerttat.  Jour.  Surg.,  Nov..  1907. 
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Class  B. — Signaimai,  Signal  Repairmen,  and  Tdegrapkers. 


Kitnacr  taiervicc. 


^(  in  one  eye  and  not  leu 
than  \%  in  the  other;  tested 
without  glasses. 


ProBBotko. 


Not  less  than  -^  in  one  eye 
and  not  less  than  |  J  in  the 
other;  tested  without 
glasses. 


Re-exuniuatioD  ol  tboM  in  tbc 
fcrvicc. 


\^  in  one  eye  and  not  leas 
than  -J^  in  the  other;  tested 
without  glasses. 


Class  C, — Other  Empioyees  in  the  Engine,  Train,  or  Yard  Service,  Car  and  Engine  In- 
spectors, and  Bridge  and  Track  Foremen. 


Entnncc  to  lervicc. 


Not  less  than  -ff  in  one  eye 
and  not  less  than  f^  in  the 
other;       tested      without 


Promation. 


Re-cumiaation  of  tboK  in  the 
■ervicc. 


Not  less  than  j^  inoneeye    \^  in  one  eye  and  not  less 
and  not  less  than  j^  in  the      than  -|$  in  the  other;  tested 


other; 
glasses. 


tested     without 


without  glasses. 


Class  D. — Crossing  Watchmen. 


Entnncc  to  Mrrice. 


}^  with  both  eyes  open,  without  glasses. 


Re^cumiiiaitioii  of  thote  in  tlic  aeTvice. 


■JJ  with  both  eyes  open,  without  glasses. 


In  cases  of  failure  of  a  candidate  for  re-examination  under  Class  A,  or  for  entrance 
to  service,  promotion,  or  re-examination  under  Classes  B,  C,  and  D  to  pass  the  tests  when 
examined  without  glasses  and  when  further  expert  examination  shows  that  with  glasses 
the  tests  can  be  met  satisfactorily,  the  acceptance  of  the  candidate  is  optional. 

Eqcipiient 

1 .  A  set  of  at  least  two  standard  cards  of  Snellen's  test  letters  showing  letters  of  various 
fflzes,  from  20  to  70  inclusive.  The  letters  to  be  ananged  in  different  order  in  the  corre- 
qjonding  lines  of  each  card. 

3.  A  standard  reading  test  card  with  matter  printed  in  various  type. 

3.  A  test  spectacle  frame  with  opaque  disk. 

Adjunct 

The  following  may  be  used  if  desired: 

A  set  of  test  cards  showing  semaphores  in  various  positicoia. 


Method  of  Testing — Letter  Cabd  Test 

Place  the  candidate  to  be  examined  so  that  he  will  not  face  a  strong  light;  cover  one 
of  his  eyes  with  the  opaque  disk  in  the  test  frame;  place  one  of  the  cards  at  a  distance  of  20 
feet  from  him  in  clear  %ht,  but  not  in  direct  sunlight,  and  direct  him  to  read  the  letters 
on  certain  lines  as  selected  by  the  examiner,  including  the  line  marked  20.  A  portion  of 
the  test-card  may  be  covered  and  the  candidate  required  to  read  the  remainder  of  the  line 
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of  letlcis.  or  certain  kUers  at  csMrh  end  af  the  line  may  be  ittveted  and  the  LandkUte  tc- 
quind  to  read  tbc  inlcn-ening  tettcn.  If  he  ran  Tcad  the  letters  on  ttx  tine  maiteri  30 
cormlly.  aubstitulc  another  card  with  a  diflerenl  arrangement  of  letters  and  tett  in  a 
timiUr  nuuiner.  If  he  reads  the  letters  on  Uic  line  ninrkcd  io  on  both  cords  uirreclly, 
it  indicates  normal  vision.  If  he  cannot  reail  the  letter*  nn  the  line  mariced  30,  duvet  hiB 
u>  read  the  lines  above  10  successiv-eiy  until  a  line  is  found  whkh  be  nn  nad. 

Record  in  fractions  the  acuiencsK  uf  vuum  a*  determined,  tbc  nunerator  boaic  M 
(the  dittanre  at  which  the  caid  is  pUccdJ  and  the  denominator  the  ntimber  on  the  laid 
showing  the  smallest  size  letter*  that  he  bad  mut  rarreclly. 

Repeat  this  ICM  with  the  other  eye  and  record  the  tesults- 

Mistokcs  of  nut  mocc  liuin  three  tetters  on  (he  ?o  line,  two  letters  on  the  ^o  line,  and 
one  letter  on  tiie  40  line  will  be  considered  as  a  saiisfottor)-  reading.  Other  lincE  must 
be  tcad  trithout  error. 

Reading  Card  Test 

Direct  the  randidate  to  read  ceruin  letters  or  sentences  from  the  standard  reading 
test  card  and  record  the  smatlcst  size  of  print  read  rorrcctly  at  the  ordinary  diMance  ol 
from  14  to  tS  inches.  A  portion  of  the  lest  card  may  be  covered  and  the  candidate  rc- 
quircil  fo  rciul  the  rcmainttcr  of  the  [raragraph.  The  canrlidalcs  should  be  able  to  rexd  the 
prim  in  piragnph  \o.  3  of  the  standard  card  to  pass  the  te»t  Mtiitfnrtnrily.  This  ttst 
should  be  made  witliuut  Rlusses,  except  ul  the  ase  or  under  other  conditions  where  the 
use  of  glasses  is  permitted. 

7*.    Color  Pebccptios"— EQinrMMT 

One  set  of  nolmcrcn'i  colored  wnntcds.  as  simpUlied  hy  Dr.  Wm.  ThOfflpMO,  1 
for  rdcienoc  by  lettering  A.  B,  and  C  and  nnmbering  i  to  40. 

Grotip  A,  conlaininx  the  liKhl  K^een  »kein  A.  the  similar  iihadc*  numbered  1,  3,  5,  7, 
9,  It,  13.  i>,  I7iand  iq.and  the  confusion  shades  numbered  3.  4. ^>8,  to,  it,  14.  16,  18. 
and  20. 

Group  B,  coDtuning  the  rose  skciti  B,  the  similar  shades  numbered  si,  ss,  35. 2;,  and 
}Q,  and  the  confusioD  shades  numbered  n.  14.  36.  iS,  and  30. 

Grwp  Ccontaining  the  red  sicein  C, the  similar  shades  ntmibered  31,  Siti5)37T*>)d 
39,  and  the  confuMon  shales  numbered  3>(  341  j&,  38,  and  40. 

Adsusct 

The  fullowinR  may  be  used  if  desired:  A  lantern  lowing  a  ntunbor  of  coloicd  Bihlil 
whkh  »n  be  varied  in  siie  and  intensity. 


Method  op  Testing— IIolmc|[EN  Test 

Place  the  whole  numlicr  of  rotorcd  worstedKon  a  table  in  good,  clear  dnylicht.  Tut  the 
test  Kkcin  A  at  3  di»t.-incc  of  about  7  feet  from  the  other  colors,  and  a.'k  the  candidate  being 
examined  to  sctocl  from  the  heap  of  color*  all  Uml  look  to  him  like  tJie  test  »kein.  and  place 
them  l>cMdc  it.  Have  htm  undenL-ind  that  he  is  not  expected  Io  find  an  eiact  matrh  for 
the  test  skein,  hut  iKalbc  is  to  choose  all  the  colors  that  appear  to  turn  of  the  same  general 
color  as  the  test  «>keiii,tK)l)i  thine  that  are  lixhler  and  those  that  are  darker  in  shade.  If 
be  doefi  nut  easily  understand  what  b  wanted,  let  the  examiner  himself  select  the  colnrs; 
then,  having  relumed  (hem  to  the  geneml  heap  and  mixed  them  thoroughly  with  the  rert 
of  the  colors,  let  him  call  on  the  candidate  being  examined  tu  repeal  the  selection.  Thu 
demonstratii^n  will  not  eiuble  a  candidate  who  is  derc<  live  in  his  rolor  iveneplion  to  select 
thecdoTscorrcclly,  and  he  may  (Mck  out  as  looking  to  hira  like  the  test  skein  \  some  greens 
aod  also  some  of  the  gray  or  brown  ixmiusion  colon,  which  will  api>ear  lu  him  o(  the  same 
genera)  cobr  as  the  lest  eliein,  only  \'ar>'ing  from  it  in  shade.    Record  on  the  form  the 
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mimbcnonthe  Ugsof  Uic  c^lots  incorrcclly  sch>~tcd  as  being  umilar  to  the  lot  skein  A,  and 
also  nute  whether  the  iela'tit>ii  »  prompt  tirhcsitAtJiiK.  by  writinicthc  Idler  "P"  or  "H" 
on  ihc  line  opposite  each  of  the  names  of  the  colors  as  printed,  Kctum  ajl  the  colors  to 
Ihe  heap  and  mix  them  InRelher.  then  place  the  test  skeins  U  and  C  suaessivcly  apart 
from  the  rest  and  have  Che  candidate  tx^ing  ezaniincd  select,  as  before,  all  the  i-iiltiTs  tltiit 
look  to  him  like  each  »kctn.  and  rct-itrd  the  re«ulL<i  an  for  xkein  A. 

No  name*  should  txr  mentioned  in  connection  with  any  color  in  the  above  worsted  te»l8, 
which  should  be  based  only  on  a  comparison  of  ctKlor?:. 

If  the  candidate  being  examined  wiecis  as  looking  like  Ihc  green  Int  skein  A  any  of 
the  reds,  or  as  looking  like  [he  nise  test  skein  R  any  of  Ihc  ({ruen*,  he  shall  be  rejected, 

I(  the  candidate  (or  employment  selects  some  of  the  grays  or  browns  as  kwkinft  like 
the  green  test  »kein  A.  or  t^nie  of  llie  Rrays.  blues,  or  violets  m  luokinit  like  the  tv«c  test 
skein  B.  the  candidate  shall  be  rejected.     If  a  candidate  for  promotion  or  re-cinminatlun 
rmakcs  such  a  selection,  full  rerwin  shall  be  made  and  leit  to  the  oculist  for  derision. 

The  selection  oy  the  candidate  of  one  of  the  "  colors  of  confusion  "  (e\'en  numbers  1  to 
to)  AS  matching  lest  ski-in  A  indli  sites  culor-lilindnc^u.  Thr  failure  to  ilo  ihU,  but  n  mani* 
(e:tt  diiiposilion  to  do  1*0,  indicates  feeble  color  perecption;  making  coirect  selccfion  lomitch 
test  skein  B,  ha«-ing  failed  to  match  test  skein  A,  inivrnplete  culor-blindoess  is  uidicated. 
But  should  h«  in  this  test  select  the  purple,  the  green,  and  gray  shades  also,  or  one  of 
them,  complclc  green  blindneiA  Li  indicated.  The  test  with  $kein  C  (which  is  applicrl 
only  to  thoM  who  arc  color-blind  as  to  green  or  red}  should  be  conlinucd  until  the  can- 
didate under  esamination  has  aclci  leil  the  sgiecimenit  of  or  a  Rreatcr  |Ktr(  of  the  ^^dnit  Imt- 
longing  tolhift  ciiW,  or  else  one  of  several  "colors  of  confusion"  (even  skeins  3a  1040). 
pin  this  test  red  blindnesa  is  prijved  by  the  elections,  besidci  the  red  shades,  of  olive  green 
'  ind  dark  brovin  shades  of  a  darker  quality  than  the  red  test  skein.  Ca*cn  blindne&s  is 
proved  by  the  selection  of  similar  confusion  colors,  but  of  a  quality  lighter  than  the  red 
test  skein. 

AlTRAL  QtIAIiriCAT10!«S 

4.  Examinations  must  develop  ability  (o  hear  distinctly. 

EoLai" «  KN  T — Adj  V  Iter 
The  following  may  be  used  if  desired:  A  ra.tchet  ai-oumeler. 


Metuod  of  TtbiiM; 

Place  the  candidate  at  a  distance  of  20  feet,  with  one  car  tuwurd  the  examiner;  have 

him  close  the  ear  furthest  from  (he  eitnmincr  by  plat  ing  the  finger  over  it,  then  lei  him  re- 

,j>eal  aloud  the  wonls  or  numbers  siHiken  in  a  conversnUonal  tone  by  the  examiner  and 

Eftcord  the  distance  in  feet  at  whii  h  lhe>-  tan  lie  rv[iCitled  lorrcctly.     Have  him  turn  the 

Other  ear  toward  the  examiner  and  repeal  the  test. 

Candidates  for  employment  will  not  Ix  accepted  unleja  able  to  hear  ordinary  conver- 
sation the  full  distance  of  so  feet. 

No  landidatc  for  promot  ion  or  re-examinalion  can  be  umAidcred  to  have  sufficient  acutc- 
ness  of  hearing  who  is  unable  to  repeat,  with  his  eyes  closed,  words  or  numbers  spoken  In 
an  urdiniiry  can  versa  1 10  nal  tune  of  voice  at  a  distance  of  10  feci. 

Q.  Ke-examination  for  orutcness  of  vision,  color  perception,  and  hearing  slwll  be  made 
U  periods  of  nol  less  than  three  years;  and  after  severe  illness,  injury,  or  in  employees  ad- 
dactcid  to  alcohol. 

I  o.  Tf  upon  re-examinatinn  for  aruteness  of  \ision,  color  perception,  or  hearing  an  em- 
ployee who  has  been  at  Icasl  three  years  in  the  service  shall  fail  to  p«ss  the  prescribed  tests, 
if  he  so  desire,  he  may  be  accorded  a  field  test  under  service  conditions.  If  he  is  able  to 
pass  the  tielil  test  succcnftilly,  an<l  ufKin  the  approval,  after  eiaminatlon,  by  the  com- 
pany's oculist,  he  may  be  retained  In  the  service. 
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We  also  suggest  the  adoptiqp  tA  the  following  application  blank,  to  be  known  aa 

Foim ,  for  recording  all  visual  and  aural  tests,  and  that  all  visual  and  aurat  tests 

be  made  by  regularly  ^ipointed  oculists. 


FOKU  

Railway 


Division. 


.19. 


RXCOKD    OF    EXAKINATIOK    OF    VISION,    COLOK-SENSB,    AND    HEARING 

Name Age 

Employed  as. 

Applicant  for 

Original  Examination,        Re-examination  for 


ACDTENBSS 

OF  Vision 

Without  iUmcl 

With  gUMC*. 

Ri|ht 
eye. 

Left 
eye. 

Both 
eres. 

RiKht 
eye. 

Left 

eye. 

Both 

Distance  at  which  standard  test-type  are 
read 

Smallest   line  of  standard   test-type  read 

1 



II 

Range  of  Vision 

Without  ^■Mes. 


With  sUaes. 


Ri«bt        Left        Both       Richt        Left        Both 
'    eye.         eye.   .     eyes,    ;[    eye,         tye.        eye*. 


Least  number  of  inches  at  which  type  0.5  | 
on  test-card  are  read 


TEST-SKEIN  SITBUITTED. 

A.—GTcen. 
B.— Rose. 
C— Red. 


Flag  Test , , 
Lantern  Test . 


Field  of  Visiov 
Right  eye good bad.  Loft  eye. 


.good. 


bad. 


Color  Sense 


NUUBER  SELECTED  TO  HATCH. 


HESITATING. 


^B                     EYE  AND   EAK  TESTS 

ANU   STANl>AklJS                          JTI 

Heasinc 

vattimr. 

Lattau. 

Walch 

.iocbes- 
feet. 

inches. 

feet. 

Renurkil 

Approved. 
Rejected. 

Ksaminer. 


When  an  examination  is  made  of  an  injured  person  the  following 
elements  in  reference  to  eyes  and  ears  should  be  kept  in  mind. 

EYES 

Lids.— Open  or  shut;  normal  in  color  or  ecchymotJc;  normal  in 
size,  swollen,  or  retracted. 

Eyeball. — Normal,  scarred,  squinted,  receding  or  pTotniding. 

Cattjunctiva. — Normal,  ccchjinotic  (diffuse,  localized,  crescentic, 
or  semilunar). 

Ctfrtwra.— Normal,  scarred,  irregular,  opacities. 

Puffii. — Normal,  contracted,  dilated,  action  to  light  and  accommo* 
dation. 

Vision. — Fingers  counted  at  i8  inches;  fine  type  read  with  cither 
eye;  restriction  of  visual  field. 

The  main  things  to  determine  are  the  general  af^arance  of  the 
eyeball,  the  presence  or  absence  of  scars  or  squint,  and  the  response  of 
the  pupils  to  light  and  accommodation.  Opthalmoscopic  examination 
will  givL-  valuable  evidences  of  intracranial  tension  and  may  be  one 
of  the  earliest  indications  of  pressure,  as  from  hemorrhage  or  edema. 

Ears 

Externally. — General  conformation  and  signs  of  injury. 

External  Canal. — Normal  or  lacerated;  bleeding;  serous  effusion; 
wax;  furuncles;  neoplasms. 

Drum. — Normal,  thickened,  or  retracted;  open,  scarred,  or  in- 
flamed. 

Mastoid. — Normal;  ecchjTnotic;  tender;  swollen. 

Bearing. — To  ordinary  and  whispered  voice  at  varying  distances; 
with  one  ear  plugged;  tuning-fork  ajid  whistle  tests. 
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Do  not  fail  to  examine  the  nose  and  throat  for  possible  naso- 
pharyngeal sources  of  aural  trouble,  as  the  vast  majority  of  ear  defects 
originate  therein. 

A  good  test  for  hearing  is  known  as  the  "stethoscope  test,"  and  in 
making  this  the  end  pieces  of  the  stethoscope  are  placed  in  the  patient's 
ears,  the  other  end  passing  behind  his  head.  The  examiner  holds  a 
watch  against  the  "bell"  part  of  the  instrument  and  asks  the  patient 
to  tell  in  which  ear  the  ticking  is  heard,  and  then  the  rubber  tubing  is 
pinched  on  alternate  sides  and  the  answers  verified  while  the  sound 
is  transmitted  along  one  tube  only. 

Another  method  is  to  apparently  examine  the  scalp  for  tenderness 
and  block  the  good  ear  with  the  hand  or  finger,  meanwhile  keeping  up 
conversation,  and  if  the  patient  answers  when  thus  ofi  guard  the 
injured  ear  cannot  be  really  much  damaged.  Catarrhal  deafness 
from  old  nasopharyngeal  or  other  causes  is  quite  likely^  to  show 
diurnal  variations  depending  on  weather  and  other  conditions.  In 
middle-ear  disease  from  "catarrh,"  air  conduction  is  better  than  bone 
conduction;  but  when  the  deafness  is  due  to  auditory  nerve  damage, 
bone  is  poorer  than  air  conduction.  In  the  former  type  of  deafness, 
hearing  is  best  in  noisy  places  and  is  improved  by  inflating  the  drum; 
in  the  latter  type,  the  reverse  pertains. 
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X-R.\YS;  X-RAV  BURNS 


I 

I 


x-Rays 

RoNTCEN,  of  Wurzberg.  in  1895  gave  the  first  practical  application 
of  Crookes*  tubes  to  medicine,  and  since  then  vast  progress  has  been 
made  "with  this  valuable  diagnostic  agent. 

It  is  to  be  recalled  that  tJie  rays  portray  outlines  of  the  denser 
tissues  and  that  they  are  in  the  truest  sense  shadow-pictures  or 
silhouettes,  and  to  that  degree  capable  of  distortion  and  misinterpreta- 
tion unless  every  care  is  taken. 

In  traumatic  surgcr>-  the  .r-rays  are  of  greatest  value  in  fractures 
and  dislocations  and  in  the  localization  of  foreign  bodies,  and  to  a 
lesser  extent  in  various  other  lesions  of  bones^  joints,  ajid  soft  parts. 

Fluoroscopic  examination  is  not  regarded  as  wholly  reliable,  and 
for  that  reason  i:^  not  much  ust-d  except  as  an  emergency  measure  or 
in  connection  with  an  actual  jr-ray  plate. 

Radiographic  examination  or  the  actual  photograph  is  the  method 
of  choice,  and  the  product  is  known  respectively  as  a  radiograph, 
radiogram,  skia^aph,  skiagram,  r^lgenograph,  r&ntgenogram,  or, 
more  commonly  than  all,  as  "an  ar-ray  phite." 

Use  ra  Fractures  and  Dislocatiors 

For  the  purpose  of  diagnosis  it  is  extremely  valuable,  especially 
in  obscure  cases;  but  it  is  of  even  greater  value  in  determining  the 
outcome  of  attempts  at  reduction  or  setting.  When  only  one  series 
of  plates  can  be  obtained,  1  am  in  the  habit  of  advising  that  the 
i-ray  examination  be  made  for  the  purpose  of  ascertaining  the 
accuracy  of  treatment  more  than  for  the  accuracy  of  diagnosis. 

Precautions  must  be  taken  so  that  no  false  shadows  arc  cast,  and 
for  that  reason  it  is  always  advisable  to  radiograph  the  injured  and 
the  uninjured  parts  on  the  same  plate  if  possible,  making  an  antero- 
posterior and  a  lateral  exposure  when  feasible.  This  means  that 
four  images  will  be  obtained,  two  of  the  normal  and  two  of  the  abnor- 
mal, each  taken  from  the  same  angle  at  the  same  time  by  the  same 
operator  and  the  same  machine.    If  this  is  not  done,  and  if  the  tube 
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is  not  directly  at  right  angles  to  the  object  and  the  latter  as  dose 
as  pebble  to  the  plate,  all  sorts  of  distortions  arc  possible. 

Some  of  these  errors  were  long  ago  brought  out  by  Lewis  O.  Cole 
in  his  article  "Skiagraphic  Errors;  their  Causes,  Dangers  and  Preven- 
tion." '  Among  other  experiments,  he  so  radiographed  his  own 
wrist  that  the  plate  could  be  said  to  indicate  a  healed  Colics'  fracture, 
although  he  never  had  such  an  Injury. 

The  plates  are  better  indications  o(  the  actual  situation  than 
prints  made  from  them,  and  neither  plates  nor  prints  shoul<l  be 
chemically  or  otherwise  altered  in  attempts  to  "touch  up"  or  "tone" 
them,  unless  some  predetermined  reason  so  demands. 

Ai^de  from  the  mere  taking  of  the  radiographs,  tJie  question  of 
interpreting  what  they  show  is  an  art  in  itself,  and  should  not  be 
undertaken  lightly  by  a  novice  exa*pt  in  perfectly  apparent  cases. 
This  is  especially  true  in  deierraining  the  relation  of  certain  irregu- 
larities on  long  bones  or  suture  lines  and  pacchionian  bodies  in  the 
skull.  The  interpretation  of  the  radiograms  of  the  deeper  joints, 
like  the  shoulder  and  hip,  may  be  very  difficult,  and  the  condition  of 
the  spinal  column  and  the  sacro-iliac  joint  may  baHlc  the  must  expert. 

Radiology  has  become  a  de6mte  spedaJty,  and  is  of  greatest 
value  when  the  radiologist  is  a  trained  physician  who  has  opportunity 
to  see  and  study  his  cases  clinically  as  well  as  in  the  r-ray  laboratory'. 

The  jc-ray  findings  should  bear  some  definite  rclationsliip  to  the 
dinical  findings,  and  one  should  corroborate  the  other. 

Epiphj-seal  separations  are  often  confusing,  and  I  have  seen 
plates  introduced  in  court  to  indicate  fractures  when,  in  reality,  the 
disjunction  was  an  unjoined  epiphysis  and  diaphysLs.  not  recognized 
by  an  inexperienced  physician.  In  cases  like  this  and  many  others  a 
comparative  vifw  of  the  uninjured  part  would  clear  up  the  difficulty. 

Medicolegally  it  is  to  be  remembered  that  one  plate  of  a  part  may 
show  little  or  much,  and  that  deductions  from  it  may  be  quite  untrue 
xuiless  a  plate  of  the  uninjured  portion  is  taken  in  the  same  axis. 
As  already  staled,  two  plates  respectively  of  the  injured  and  uninjured 
side  afford  the  best  evidence,  just  as  a  full-face  photograph  may  show 
one  type  of  features  and  a  side  or  prolilc  view  an  altogether  different 
aspect. 

The  :r-ray  appearance  following  a  fracture  may  be  such  that  good 
function  would  seem  most  unlikely;  but  this  is  by  no  means  true,  as 
there  is  often  a  wide  variation  between  x-ray  findings  and  actual 
functional  or  clinical   results.     For  this  reason   the  exhibition   of 

I  ync  i'vtt  o>td  PkUaJdpkie  M<4.  Jour.,  March  26  aoU  April  .1  and  9.  1904. 
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x-ray  plates  may  be  quite  misleading,  if  not  actually  prejudicial, 
unless  accompanied  by  the  statement  that  they  ncarlj-  always  make 
the  part  took  worse  than  it  acts.  In  many  instances  a  doctor  is  sued 
for  malpractice  because  the  x-ray  appearance  indicates  much  irregu- 
larity and  perhaps  even  malalignment,  even  in  the  presence  of  an 
excellent  cosmetic  and  a  perfect  functional  recover^'.  For  this  and 
other  reasons  a  patient  should  be  forewarned  that  the  radiogram  may 
often  show  much  dbtortton  that  will  not  in  the  least  afTect  the  actual 
outcome.  The  same  facts  should  be  made  known  to  the  court  and 
jury  in  malpractice  and  negligence  suits. 

Duration  of  callus  is  variable,  and  the  less  the  original  displace- 
ment and  the  more  exact  the  setting,  the  less  the  callus.  Large  bones, 
like  the  shaft  of  the  femur,  may  give  ar-ray  evidences  of  callus  for 
years,  and  this  may  also  be  true  of  smaller  bones  in  which  union  has 
been  malaligned;  the  cla\*icle  is  an  example  of  this  last  group.  Frac- 
tures of  the  ribs  may  fail  to  show  callus  even  after  three  months  if 
there  has  been  merely  a  "crack"  without  actual  separation  or  over- 
lapping of  ihc  fragments. 

Prints  are  not  as  good  exhibits  as  plates,  and  the  latter  should 
always  be  free  of  "fogging"  or  other  imperfections.  The  use  of 
tilms  instead  of  plates  will  prove  valuable  if  tliey  can  be  further 
perfected,  and  the  CooUdge  tubes  arc  said  to  promise  much  advance 
over  those  now  in  use. 


LOCAUZATIOn    OF    FOREIGN    BODIES 

Foreign  bodies,  like  needles  and  other  materials,  in  the  hand  and 
elsewhere  are  best  located  by  stereoscopic  plates.  In  the  same  maimer 
bullets  are  located.  Various  methods  are  used  to  locate  bodies  by 
criss-crossing  the  skin  over  the  affected  part  with  fine  wires  or  layers 
of  bismuth  or  solutions  of  silver  nitrate.  Other  more  or  less  practical 
means  are  aLso  employed  for  the  same  purpose,  of  which  the  principle 
of  triangulation  may  be  mentioned- 

x-Rat  Burns 

These  are  now  practically  restricted  to  x-ray  laboratory  workers. 
and  are  rare  even  among  members  of  this  group  who  have  obser\'ed 
the  precautions  adopted  in  the  past  Ave  years  particularly.  Patients 
are  now  rarely  burned  except  when  repeated  exposure  becomes  neces- 
sary for  therapeutic  purposes.  The  exposure  for  the  average  x-ray 
work  incident  to  traumatic  surger>'  is  so  short  that  bums  practically 
never  occur  unless  the  patient  has  some  peculiar  idiosjTicrasy. 
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Varieties.— Three  grades  are  described,  as  in  ordinary  heat  hums, 
and  all  are  characterized  by  late  onset,  and  the  symptoms  may  nol 
appear  for  as  long  as  Lliree  weeks,  and  it  is  quite  the  rule  for  no 
"reaction"  to  occur  for  several  days  after  exposure. 

first  degree  forms  cause  redness,  burning,  itching,  and  some 
swelling  of  the  part  and  later  the  '*skin  peels  off."  It  is  closely  allied 
to  sunburn  and  is.  In  effect,  a  dermatitis. 

Second  degree  forms  are  aggravations  of  the  preceding,  with  the 
formation  of  blebs  in  addition.  When  these  are  broken  the  invol\'cd 
part  is  red  and  raw  and  may  become  eczematous. 

Third  decree  forms  involve  the  deeper  layers  and  cause  eschars 
and  ulcers,  and  often  areas  of  sloughting  and  gangrene.  This  is  an 
e.\ceedingly  serious  situation,  and  large  areas  of  subcutaneous 
sloughing  may  occur  with  much  pain  and  systemic  prostration.  The 
process  may  lead  to  burrowing  and  sinus  formation  from  a  mixed 
infection. 

Chronic  bums  were  common  among  *-ray  workers  some  years 
ago,  but  they  are  fortunately  rare  now.  In  this  city  I  know  several 
pioneers  in  the  field  who  bear  the  marks  of  their  early  work  in  the 
form  of  atrophied,  scarred  and  crooked  fingers,  scaly  hands,  and  brittle 
or  ragged  nails.  Some  of  the  victims  develop  warty  growtlis  on  the 
lingers  somewhat  allied  to  epithelioma,  and  at  times  the  condition  is 
reawakened  so  actively  that  they  must  cease  work  for  a  perio<J. 
This  form  of  irritation  is  very  insidious  in  onset  and  many  months  or 
even  years  may  elapse  before  ulceration  follows  the  initial  dermatitis. 
Carcinoma  has  occasionally  appeared  in  such  a  chronically  inflamed 
area.  Sterilization  may  be  produced  in  either  sex  by  these  continued 
or  repeated  exposures. 

Treatment.— The  first  and  second  degree  forms  are  treated  like 
other  burns.  The  ulcerative  third  degree  form  is  exceedingly  hard 
to  manage,  and  the  part  may  have  to  be  cxsected  and  skin-grafted 
before  healing  occurs.  In  some  instances  amputation  may  be  re- 
quired. 

Of  late,  radium  has  been  used  with  much  success  in  some  of 
these  cases,  and  recently  I  saw  one  radiologist  who  was  apparently 
completely  relieved  of  numerous  warty  growths  by  this  agency. 

Needless  to  say,  the  essential  of  treatment  is  to  avoid  contact 
with  the  rays,  and  this  has  a  prophylactic  as  well  as  curative  value. 


CHAPTER   XXIII 


MEDICOLEGAL  PHASES 

Accident  cases  arc  ver}'  frequent  sources  of  UUgation,  and  Ihe 
attending  or  examinmg  physician  may  be  called  upon  to  give  CN-idence 
before,  during,  or  even  after  such  a  case  has  been  submitted  to  a 
court  or  jury. 

Some  injured  patients  may  come  under  the  Compensation  Law 
now  operative  in  twenty-four  or  more  states,  and  others  arc  covered 
by  the  policies  of  accident,  casualty,  or  bsurance  companies. 

Because  of  the  possibility  of  kgal  procedure  ii  is  prudent  for  the 
attending  physician  to  make  careful  notes  of  ever)*  accident  case 
coming  to  his  notice,  so  that  a  complete  history  may  be  available 
when  needed.  Such  a  history  sliould  contain  a  full  account  of  the 
manner  of  the  accident  and  the  immediate  and  intervening  objective 
and  subjective  symptoms  and  treatment.  The  presence  or  absence 
of  initial  unconsciousness  should  be  noted  with  great  care,  and  an 
attempt  must  be  made  to  determine  whether  such  an  unconscious 
period  was  due  to  syncope,  fright,  shock,  bleeding,  concussion,  or 
other  forms  of  head  injury.  In  this  tatter  connection  it  may  not  be 
amiss  to  repeat  that  an  essential  feature  of  concussion  is  immediate 
unconsciousness  ordinarily  associiited  with  vomiting. 

In  obtaining  a  history  of  suspected  bone  or  joint  injur}'  it  is  quite 
important  to  inquire  whether  or  not  any  manipulation  of  the  injured 
part  had  been  made  by  the  preceding  physicians  in  attendance. 
This  is  particularly  valuable,  for  example,  in  dutermining  such  a 
condition  as  dislocation  of  the  shoulder,  because  the  majority  of  such 
.  injuries  and  many  others  may  fall  into  the  care  of  the  family  oi  attend- 
ing doctor  after  initial  treatment  by  an  ambulance  surgeon  or  another 
physician  summoned  in  the  emergenc>'.  If  the  patient  is  able  to 
describe  the  maneuvers  made  by  this  first  doctor  in  setting  a  dis- 
location or  fracture  much  valuable  information  may  thus  be  supplied, 
and  the  diagnosis  will  be  finally  corroborated  by  the  existing  findings. 

In  making  the  diagnosis  too  much  attention  must  not  be  given  to 
subjective  complaints  unless  they  have  an  objective  basis,  for  it  is  to  be 
remembered  that  a  real  hurt  or  injury  always  has  some  objective  mani- 
jestaiion,  and  lliat  many  genuine  subjective  complaints  can  be  made 
objective  by  suitable  examination  tests.   Of  these  subjective  complaints, 
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pain  is  the  commonest;  but  long-iontinufd  pain  shows  in  the  coun- 
tenance, and  tKc  affected  parts  are  automatically  spared  and  favorol 
by  every  move  or  action  o£  the  patient.  Areas  of  pain  on  pressure 
ahoukl  be  relocated  with  accuracy,  and  thus  lender  spots  on  the  spine 
previously  indicated  by  ink  markings  should  remain  tender  each 
time  they  are  touched  in  genuine  cases. 

Objective  findings  should  be  noted  in  detaU,  and  when  possiblt> 
dimensions  should  be  recorded.  A  diagram  is  a  great  help,  and,  how- 
ever crude,  it  serves  best  to  rcxisualizc  the  conditions  after  a  lapse  of 
time. 

Disused  parts  waste,  and  for  that  reason  atrophy  is  a  most  im- 
portant finding  in  connection  with  injuries  of  Umbs;  fiabbines^i  and 
changes  of  skin  texture  are  correlated  findings. 

The  history  should  also  contain  a  record  of  the  treatment  and 
notes  as  to  the  progress  of  the  patient  from  visit  to  visit.  In  cases 
of  fracture  and  allied  injuries,  tracings  or  prints  from  jc-ray  plates 
are  verj'  valuable.  Laboratorj'  findings  are  also  added,  notably 
blood,  urine,  and  sputum  analyses. 

The  history  should  contain  a  note  as  to  the  period  of  total  and 
partial  disability  and  a  statement  as  to  the  period  abed  and  indoors. 

The  period  of  total  disability  means  the  time  during  which  the 
patient  was  whoUy  incapacitated  and  entirely  unable  to  pcrfomi  any 
regular  or  substituted  duties. 

The  period  of  partial  disability  means  the  time  during  which  the 
patient  could  perform  some  or  all  of  the  regular  duties.  Obviously 
this  disability  period  depends  primarily  upon  the  extent  of  the  injury, 
but  also  to  a  large  degree  upon  the  occupation,  age,  station  in  life, 
and  general  mental  and  physical  make-up  of  the  individual. 

For  example,  a  laborer  with  a  fractured  ankle  might  have  a  period 
of  total  disability  of  ten  or  more  weeks  because  his  work  required  him 
to  use  both  legs,  but  a  bookkeeper  with  the  same  injury  might  be  able 
to  do  some  work  within  a  few  hours,  and  thus  would  have  practically 
no  period  of  total  cii-iability.  But  if  the  injury  was  a  fracture  of  the 
wrist,  the  situation  might  be  reversed  in  these  two  preceding  occupa- 
tions, for  tlien  tlie  laborer  could  be  put  to  work  as  a  flagman,  but  the 
bookkeeper  could  do  tittle  or  nothing  until  hi^  fingers  were  free  to 
write. 

The  age,  station  in  life,  physique,  and  mentality  of  patients  may 
also  be  factors,  smd,  as  a  general  rule,  the  higher  the  station  in  life 
and  the  mentaUty,  the  less  complete  and  prolonged  will  be  the  dis- 
ability. 
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DOCUMENTS  RELATmc  TO  THE  CONDITION  OF  PATIENTS 

The  attending  doctor  is  often  asked  to  furnish  a  written  statement 
as  to  the  extent  of  a  given  injury  and  the  probable  [lenod  of  disa- 
bility. This  may  be  for  pR-sentalion  to  an  employer,  accident  or 
uisur&nce  company,  benefit  organization,  compensation  commission, 
or  judge  or  court.  In  many  instances  printed  forms  arc  furnished, 
and  the  careful  physician  will  presen-'e  a  duplicate  of  this  or  any  other 
certificate  furnished. 

When  no  specified  form  is  requeiited.  the  language  of  the  cer- 
tificate is  usuaEIy  about  as  follows: 


Tlus  is  to  certify  that 
my  OIK  from 


iNane  of  patient.  I 


h-M  been  under 


. .   to  date  &n6  bis  injuries  consisl  of. .    .      .     .    . 

(Iklc  of  &nt  vUt.) 


-He  w-Ql  be  ttiially  dlnblcd  about 


and  partially  tliKiblnl  about   . 


tSigncd)      , 


M.D. 


(Dale) . 


(Addros) 


This  form  of  report  may  be  amplified  if  desired,  and  if  for  any 
reason  a  serious  outcome  is  to  he  feared  that  fact  should  be  stated. 

Many  of  the  printed  forms  furnished  by  accident  and  insurance 
companies  are  needlessly  prolix  and  calL  for  separate  answers  to  tlie 
same  general  line  of  questioning.  But  despite  this  the  phj'sician  should 
aim  to  give  the  desired  information  as  completely  and  promptly  as 
possible,  so  that  his  patient  may  not  subsequently  suffer  from  delay 
or  financial  loss. 

Occasionally  it  may  be  difficult  to  answer  printed  questions 
such  as  this,  "Is  the  condition  of  the  assured,  your  patient,  wholly 
and  solely  due  to  this  accident  independent  of  any  other  previous  or 
subsequent  accident  or  illness?" 

If  the  patient  has  an  old  cardionephritJs.  or  has  developed  delirium 
tremens,  or  has  s>'philis  or  varicose  veins,  and  any  or  many  of  these 
complicate  the  original  injury,  it  may  be  quite  hard  to  answer  such  a 
query  categorically.  In  such  an  event  the  physician  should  make 
whatever  explanatory  note  he  desires,  always  having  in  mind  absolute 
truthfulness  and  fairness,  with  no  intent  to  become  a  party  to  any 
deception ,  but  with  every  desire  to  protect  his  patient  in  any  legitimate 
manner. 
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COMPBNSATion  Law  cases 


In  New  York  State  the  law  allows  employees  sixty  days,  medical 
care  and  attention  if  ihcy  are  injured  during  the  course  of  Ihcir 
employment.  The  operation  of  tlie  medical  part  of  this  law  is  similar 
in  many  of  the  Iwenty-fuur  states  now  cnfordnj?  it.  and  a  tj-pica] 
form  of  report  is  shown  on  page  721,  this  being  the  blank  used  in 
New  York.    The  reverse  of  the  form  has  space  for  diagrams. 

Many  employers  wil!  provide  light  or  special  work  for  employees 
during  a  period  uf  convalescence,  and  the  attending  physician  should 
take  advantage  of  any  such  opportunity  iMxausi-  ii  will  allow  the 
employee  to  get  a  higher  money  allowance  and  also  keep  his  mind  and 
hotly  occupied. 

Malingering  and  exaggeration  will  prevail  to  some  extent  within 
and  without  the  terms  of  this  law.  but  repeated,  full,  and  complete 
examinations  will  diminish  cases  of  this  sort.  When  the  physician 
Ls  in  doubt  as  to  the  genuineness  of  symptoms  in  such  a  ca.se  he  should 
ask  himself,  "What  usually  and  ordinarily  wcurs  when  an  injur>'  of 
that  sort  happens  and  there  is  no  legal  liability:'"  It  is  almost  a 
maxim  that  subjective  complaints  are  exceedingly  rare  unless  the 
injur>'  is  being  made  an  item  of  gain,  financial  or  otherwise.  Hurts 
received  in  sports,  or  those  due  to  the  carelessness  or  ill  fortune  of  the 
recipient,  arc  usually  recovered  from  when  objective  evidences  dis- 
appear; but  identical  hurts,  which  are  l>eing  charged  to  the  iinancial 
account  of  another,  are  rarely  wholly  relieved  until  adjustment  is 
made. 

As  physicians,  we  all  of  us  know  the  usual  and  accepted  average 
disability  of  the  daily  run  of  injuries;  but  if  for  any  reason  this  average 
disability  period  is  prolonged  there  must  be  some  reason  for  it.  Such 
a  valid  reason,  for  example,  may  be  (a)  undiscovered  associated 
injuries;  (b)  the  treatment;  (c)  constitutional  frailties  that  Impair 
reparative  powers;  (d)  complications.  In  the  absence  of  these 
demonstrable  or  objective  reasons  there  can  only  be  non -demonstrable 
or  subjective  reasons  that  are  in  the  largest  number  of  cases  wholly 
mental,  and  thus  either  imaginary,  exaggerated,  or  feignc<I.  But 
the  physician  must  not  regard  all  subjective  symptoms  as  wholly 
feigned  or  exaggerated,  for  many  of  ihem  arc  the  l^imate  and  accu- 
rate expression  of  objective  manifestations;  howe\'er,  if  the  subjective 
complaints  have  had  no  reasonable  objective  basis,  and  if  they  are 
varied,  dissociated,  and  have  no  anatomic  or  surgical  relationship  to 
the  original  condition,  then  they  must  be  regarded  with  suspicion  and 
lal>eled  accordingly. 
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Elsewhere  I  have  ventured  to  clasisify  some  of  these  commoner 
subjective  ailments  with  suggestions  as  to  the  means  of  testing  their 
reali^.    {See  pages  702  et  seq.) 


ACCIDENT  INSURANCE  AND  CASUALTY  COMPANY  CASES 


holds 


These  are  gencrully  of  two  sorts,  one  m  whuh  the  patient 
an  "accident"  or  "health"  policj'  (or  a  combination  "accident  and 
health"  policy);  the  other  in  which  a  policy  covers  the  holder  in  case 
of  accident  to  others.  In  each  of  these  classes  the  basis  of  the  pro- 
cedure Ls  the  extent  of  the  physical  damage  as  certified  to  by  the 
physician. 

Many  of  these  "accident"  and  "health"  policies  cover  only  certain 
speciticd  manifestations  of  injury  or  disease,  and  the  physician  is 
often  besought  to  make  his  diagnosis  til  the  policy  rather  than  the 
pathology  of  the  case  in  hand. 

Various  printed  forms  are  provided  to  be  filled  out,  and  they  arc 
all  of  a  type  similar  to  the  following: 


CERTIWCATH  OF  ATTEHItING  PHVSICIAK. 


I  Mnxt/  Ct/ti/f,  itu_ 


IwImbbWh-  lm<Bn«*r  mt/ir-^ 


I»MmJ  Urn  at  Mriw  liMi  hM  Ot 


.Mi 


-*l*f 


l»t 


Jii  tgrnftHH  *»t  t^ttti  »fm  wtidt  §Muli4  i^inf  lit  iiMhUlf  wm  - 


TOTAL  DISABIUTV 

Ml  ttUllf  4imUf*  •'  i'  ■  1  *-  "i  nf  infiiiiiilj|-riiili<J1»i  ji  J^  iini  irif  mf  iiri  fii  jrtr  ■  if  !•  tii  *mftlim» 
•In*  itoM.  tfiHiAf  lAf  vMctf aMb  Md.--      -.Mf.p*m . Itl    .  al WdtA 

FARTrAL  DISABILITY. 

■W  /aHiMi  «M*W:  Ual  It,  WMI— mIh  frmMt4/nm  ftrftrmttf  Mf^tml  4tttt%fMti^ut  U  Ui  tmfuhtu.  m  UM  If 
w<ttim4  mbttt/mlhnt  tntJtat/  •/  It*  tMMfu  timt  ttHf.  iariig  Iki  tfUH  tf  uttit  tad  -^f^, 
fnm  Itl    .  il.^ m.  H  mdiadidiKt-  Itl    .M      .s'Ot* M. 
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Tf  for  any  reason  the  insurance  carrier  is  dissatisfied  vnth  the 
medical  informalion  first  furnished,  a  further  request  is  Ihtn  made 
to  the  physician  for  addilionjii  information,  and  this  request  may  he 
repeated  several  times,  and  the  physician  usually  tinds  that  the  terms 
of  the  policy  require  him  to  answer  in  the  interests  of  the  patient.  In 
case  of  death  these  insurance  carriers  require  a  medical  ccrtilicalc 
as  a  part  of  Lheir  "proofs  of  claim,"  and  this  is  generally  on  another 
printed  form. 

The  physician  will  save  the  patient  and  himself  considerable 
annoyance  and  delay  if  the  first  certificate  is  answered  at  great  length. 

In  cases  of  this  sort  no  claim  of  professional  secrecy  is  available 
because  the  patient  has  already  disclosed  the  nature  of  the  injurj'  or 
disease,  and,  in  addition,  the  certilicate  is  made  at  the  request  of  the 
patient  or  a  representative,  and  further,  the  terms  of  the  policy  allow 
the  insurer  to  obtain  such  information. 

In  the  majority  of  cases  of  injury  there  is  little  room  for  contro- 
versy in  answering  some  such  interrogatory  as  '"Were  the  injuries 
solely  and  wholly  due  to  the  accident  in  question?"  However,  if  the 
patient  had,  for  example,  a  stroke  of  apoplexy,  and  in  falling  struck 
his  head  and  received  a  scalp  wound  or  a  fractured  skull,  it  may  be 
rather  difficult  to  answer  a  question  of  that  sort,  and  equally  difficult 
at  first  to  say  whether  the  paralysis  came  from  the  apoplcxj'  or  the 
fractured  skull.  The  differentiation  here  should  not  be  diOkult 
after  a  few  days,  and  in  that  inten'al  the  prudent  physician  will 
indicate  on  the  certificate  any  existing  element  of  doubt. 

In  the  event  of  death  the  terms  of  the  policy  often  allow  the 

insurer  to  obtain  an  autopsy  by  a  phj-sician  of  their  own  selection,  and 

this  is  usually  performed  in  the  presence  of  the  attending  physician. 

I^The  exact  cause  of  dcatli  may  or  may  not  Ijc  agreed  upon;  if  not,  the 

case  may  then  be  carried  to  court. 

Aside  from  apoplcx)',  there  arc  numerous  other  medical  conditions 
that  are  sometimes  sought  to  be  charged  up  to  an  accident;  of  these 
may  be  mentioned  cardin nephritic  and  arterial  disease,  and  liver, 
huig.  stomach,  and  intestinal  conditions,  all  of  which  arc  classically 
rega/ded  and  recognized  as  being  due  to  intrin.sic  and  not  extrinsic 
causes.  Better  class  physicians  do  not,  for  instance,  ascribe  to  any 
isolated  or  single  act  of  violence  such  an  improbable  condition  as 
endocarditis;  yet  I  have  known  of  several  cases  in  which  a  blow  on  the 
chest  wall,  with  or  without  fractured  ribs,  has  been  the  ascribed  cause 
of  cardiac  disease.  Any  such  opinion  as  this,  subscribed  and  sworn 
to  by  an  attending  physician,  is  but  an  invitation  to  refuse  the  claim 
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and  submit  the  patient  to  the  examination  uf  a  phj'sician  of  recognized 
standmg. 

Furthermore,  the  attending  physician  must  he  on  guard  and  nut 
subscribe  to  any  unusual  or  irregular  sequence  of  sv-mptoms  merely 
because  the  ]>alient  wishes  to  come  within  the  prescribed  limits  of  same 
policy;  such  stretches  of  medicine  and  surgerv'  do  no  credit  to  the 
profession,  nor  will  such  tactics  often  proht  the  insured,  and  they  arc 
quite  sure  to  strain  the  scruples  of  ail  concerned. 

RELATION   OF   IHJURY  TO   DISEASE 

At  times  the  physician  will  be  in  doubt  as  to  what  relationship. 
if  any,  exists  between  an  ancient  disease  and  a  recent  injury. 

For  example,  n  patient  is  known  to  have  locomotor  ataxia  and,  on 
occasions,  treatment  has  been  given  for  this  condition  and  the  essen- 
tial cause  is  known  lo  be  sjpliilis.  the  praclically  universal  producing 
factor  in  this  widespread  lesion.  At  times  this  patient,  like  most  of  his 
kind,  has  periods  of  accession  and  remission,  but  nevertheless  the  ail- 
ment is  progressing.  Perhaps  the  patient  has  not  been  examined  for 
some  time,  and  may  or  may  not  be  under  more  or  less  active  treat- 
ment, .^n  accident  occurs  in  which  this  patient  falLs  or  receives  a 
blow,  the  injury  sustained  being  perhaps  inherently  trivial  and  often 
the  outcome  oi  the  patient's  ataxia.  But  because  of  the  previous  poor 
physical  state  of  the  patient  due  to  the  old  ailment,  there  is  precipi- 
tated a  period  of  accession  of  symptoms  and  Ihe  patient  may  even 
be  rendered  wholly  ataxic  for  a  period.  The  question  then  arises  as 
to  the  responsibility  of  the  accident  for  "lighting  up"  or  "aggravating" 
a  condition  known  to  be  of  itself  independently  progressive. 

The  same  situation  may  arise  in  certain  cases  of  arteriosclerosis 
and  its  results,  and  in  nephritis.  end<Karditis,  tuberculosis,  diabetes, 
prostatic  disease,  and  a  large  number  of  chronic  and  naturally  progres- 
sive diseases. 

It  is  a  known  fact  that  serious  injury  is  not  well  borne  by  a  physique 
already  undermined  by  organic  disease,  and  thus  many  accidents  can 
be  justly  accused  of  adding  an  unfavorable  clement  thai  may  provoke 
an  access  of  symptoms;  hence,  in  a  case  of  the  t^pe  under  discussion 
the  nature  and  extent  of  the  injury  would  be  very  important,  as 
obviously  the  more  serious  the  injury  the  greater  the  probability 
of  .ifTecting  the  disease. 

The  tj-pc,  extent,  and  duration  of  the  old  lesion  Is  also  important, 
and  in  a  general  way  it  may  be  assorted  that  the  accident  will  or  will 
not  be  a  contributory  cause  in  direct  proportion  to  the  extent  of  the 
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injury*  and  the  duration  of  the  disease.  In  other  words,  the  injury  will 
rarely  be  the  primary  or  initiating  cause,  but  may  be  a  secondary  or 
contributing  cause  of  an  accession  of  symptoms  that  may  aggravate  a 
previously  existing  condition.  Of  itself  and  independently  the  acci- 
dent and  the  attendant  injuries  would  not  of  themselves  produce  the 
existing  symptoms,  but  combined  with  the  old  and  perhaps  more  or  less 
latent  disease  the  clinical  picture  is  easily  explained  and  accounted  for. 

How  much  responsibility  is  to  be  attached  to  the  discnse  and  how 
much  to  the  accident  is,  therefore,  one  of  degree,  and  this  is  to  be 
determinefl  by  the  elements  named  above.  We,  however,  must  not 
lose  sight  of  the  well-known  fact  of  experience  that  organic  disease  may 
be  apparently  latent  and  yet  be  actively  progressing  independent  of 
any  extrinsic  causes,  accidents  or  others.  It  is  an  cvcr>--day  medical 
occurrence  that  cases  of  supposedly  checked  or  quiescent  arleriosclero- 
Bis,  endocarditis,  nephritis,  diabetes,  gastric,  intestinal,  and  other 
troubles  may  suddenly  and  without  any  apparent  or  ascribable  cause 
result  even  in  death. 

Summated,  the  whole  mailer  resolves  itself  into  the  clinical  fact 
that  many  patients  with  organic  disease  are  potentially  poor  risks,  and 
may  be  at  any  time,  from  more  or  less  flcfinitcly  determinable  causes, 
precipitated  into  an  accession  of  s)Tn]»toms. 

The  relation  of  injur>-  to  a  recurrence  of  a  former  ailment  is  also 
important,  and  this  arises  often  in  diseases  of  the  nervous  system, 
pelvic  disturbances,  and  other  more  or  less  non-organic  lesions  that 
are  normally  characterized  by  a  tcndencj'  to  reciir  from  various 
provocative  causes.  The  neuroses  (hysteria  and  neurasthenia)  are 
in  this  group,  as  are  also  various  tics,  habit  spasms,  phobias,  tremors, 
and  even  some  mental  disturbances. 

Here,  again,  main  reliance  is  to  be  placed  on  the  nature  and  extent 
of  the  injurj'  and  the  present  manifestations  as  compared  with  the 
previous  histor>'  of  the  recurring  ailment.  Special  attention  should 
be  given  to  the  duration  and  manifestations  of  the  original  condition, 
the  interval  in  which  there  has  been  freedom  from  symptoms,  and  the 
medical  verification,  if  any,  of  the  claimed  cessation  or  cure. 

As  many  of  these  cases  are  rich  in  subjective  and  poor  in  objective 
symptoms,  it  will  require  more  than  the  mere  assertion  of  the  patient  to 
determine  the  exact  imporLancu  of  any  accident  as  the  sole  factor  in  the 
alleged  recurrence.  'J'he  physician  will,  therefore,  give  careful  scrutiny 
to  this  tx-pe  of  case  and  guard  lu's  opinion  if  the  prcWous  history  b 
based  wholly  on  the  present  narration  of  the  patient.  This  caution 
is  especially  nccesiuiry  in  any  case  of  alleged  recurrence  of  female 
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pelvic  disorders,  such  as  uterine  displacement  or  actual  adnezal  inOam- 
tnation  "due  to  a  blow  on  the  abdomen."  Recurrent  hernia  also  falls 
under  suspicio]!.  and  likewise  hemia  appearing  in  iH)stapcrative  scars. 
The  phpician  must  in  a  case  of  this  sort  be  in  a  position  to  answer 
for  himself  the  self -propounded  question.  "Independent  of  the  accident, 
would  the  present  conditions  appear  sooner  or  later  as  part  of  the 
ordinary  progress  of  the  lesion?" 

CRmmAL  Cases 

The  physician  is  brought  into  contact  with  this  group  usually 
because  of  suicide,  homicide,  poisoning,  infanticide,  or  aljortion  cases. 
The  doctor's  appearance  may  be  required  by  the  judge,  district 
attorney,  ar  coroner,  and  in  this  class  of  case  it  is  very  important 
that  careful  notes  arc  available  respecting  cvcr>"  phase  of  the  issue. 

Wlien  a  physician  is  called  upon  to  attend  a  case  of  suspected  crimi- 
nal abortion,  it  is  a  wise  procedure  to  have  a  colleague  in  consultation, 
so  that  no  criminal  responsibility  or  connivance  by  any  chance  may  be 
falsely  placed.  If  anoiht-r  physician  is  unavailable,  a  written  state- 
ment should  be  obtained  from  the  patient  to  the  effect  that  the  symp* 
toms  began  Ijcfore  the  arrival  of  the  present  physician  and  that  the 
latter  had  hitherto  not  been  in  attendance.  Such  a  statement  should 
be  obtained  in  the  presence  of,  and  signed  by,  com[)elent  witnesses. 
It  is  the  height  of  folly  for  a  physician  to  operate  upon  any  such  case 
without  some  precautions  of  this  nature,  and  it  is  equally  foolish  to 
operate  with  any  attempt  at  secrecy  or  without  the  assistance  of  a 
colleague,  nurse,  or  attendant  who  is  familiar  with  the  proceedings 
undertaken.  When  feasible,  patients  of  this  class  should  be  cared  for 
in  a  hospital,  because  the  publicity  incident  to  such  surroundings 
eflectively  precludes  any  charge  of  connivance  or  complicity. 

Abortionists  exist  In  all  places,  and  their  work  is,  as  a  rule,  grossly 
unsurgical  and  almost  brutally  cruel,  and  paUents  treated  by  them  are 
presumptively  infected,  if  not  more  seriously  damaged.  I  recently 
operate<l  upon  a  woman  who  was  sent  to  the  hospital  with  a  section 
of  intestine  hanging  out  of  the  vagina.  This  proved  to  be  large  in- 
testine which  had  been  pulled  through  a  hole  in  the  posterior  vaginal 
wall  where  some  instrument  had  been  poked,  doubtless  with  the  idea 
that  the  uterus  was  being  entered.  Through  this  hole  the  loop  of 
intestine  bad  been  draggetl  and  cut  oft.  evidently  on  the  assumption 
that  it  was  placental  or  other  membrane,  and.  in  addition,  the  mesentery 
of  the  sigmoid  had  been  scraped  so  energetically  that  the  blood-supply 
was  entirely  abolished.     When  the  abdomen  was  opened  the  entire 
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coloD  was  gangrenous,  arwi  it  was  exdsed  and  a  cecosigmoidostoray 
performed.    The  patient  lived  only  a  short  lime. 

Physical  Examination  of  the  Claimant 

When  a  claim  is  made  for  damages  due  to  an  accident,  a  physical 

iminatiun  is  usually  requested  by  the  interests  being  held  legally 

'responsible  for  the  injuries,    The  attending  physician  is  the  proper 

person  to  arrange  this,  and  such  an  examination  should  be  made  when 

feasible  at  the  home  of  the  patient  or  a  doctor's  office. 

Railways  and  insurance  companies  have  a  regular  printed  form  for 
such  cases,  and  this  is  commonly  known  as  the  "surgeon's  report." 
A  typical  form  is  shown  on  pages  728,  729. 

At  the  time  of  the  examination  the  examining  physician  first 
obtains  the  general  history  of  the  rase  from  the  patient,  and  then  the 
medical  history  from  the  attending  physician,  and  later  proceeds  with 
the  examination,  classif)'ing  the  findings  under  regional  headings. 
Any  e.xamination  of  this  sort  should  be  full  and  complete  to  be  of  value 
in  rendering  an  opinion  as  to  the  nature  of  the  injury  and  the  probable 
duration  in  terms  of  total  and  partial  disability,  and  also  the  extent 
of  any  deformity.  .\n  examination  of  the  heart  and  blood-vessels 
should  be  included,  and  the  main  reflexes  at  least  should  be  tested.  It 
is  important  to  look  for  hernia,  flat-feet,  varicose  veins,  and  other 
deformities  or  disabilities,  so  that  their  relation,  if  any,  to  the  injur>' 
may  be  determined.  In  the  examination  of  women  the  pelvic  organs 
should  not  be  overlooked,  and  visceroptosis  and  kidney  displacement 
must  also  receive  attention.  This  latter  condition,  however,  as  hither- 
to indicated,  is  found  almost  solely  in  thin  persons,  and,  indeed,  a  fat  or 
protuberant  abdominal  wall  precludes  the  possibility  of  palpating 
with  accuracy  a  movable  kidney.  In  women  at  or  about  the  climac- 
teric period,  or  in  those  who  have  had  the  menopause  induced  by 
<^ration  or  disease,  it  is  quite  important  to  determine  what  relation 
this  may  bear  to  any  symptoms  of  a  nervous  or  subjective  t>-pe.  The 
condition  of  the  thyroid  gland  should  be  obser\'ed,  especially  if  tachy- 
cardia is  present. 

It  is  unethical  and  unwise  for  an  examining  physician  to  discuss  his 
findings  with  the  patient  or  to  criticize  the  attending  physician  either 
for  improper  diagnosis  or  treatment;  and,  in  fact,  the  examiner  must 
disclose  his  findings,  opinions,  and  criticisms  only  to  the  interest 
engaging  him,  unless  some  arrangement  to  the  contrar)^  has  been 
previously  agreed  upon. 

In  some  cases  about  to  be  presented  to  a  court  and  jurj-,  the  lawj'er 
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for  the  patient  may  be  represented  by  a  physician  who  has  examined 
the  patient  only  for  the  purposes  of  testifying,  and  it  is  unfortunate 
for  all  concerned  that  the  physician  often  selected  for  this  purpose  is 
usually  better  qualified  from  a  legal  than  me<lical  standpoint;  and, 
indeed,  the  capacity  of  this  sort  of  doctor  is  all  too  often  based  on  court 
rather  than  clinical  ejqwrience.  I  know  several  physicians  of  this 
stamp  who  glibly  qualify  as  "experts"  in  practically  any  branch  of 
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medicine  and  surgery,  and  yet  their  knowlecigc  is  gained  almost  wholly 
as  examiners  and  not  as  clinicians.  Such  a  doctor  may  have  had  little 
or  no  surgical  or  operative  training,  and  yet  his  opinion  may  be  entirely 
different  from  that  of  the  attending  or  family  physician,  who  speaks  of 
what  he  actually  knows  and  has  observed,  and  not  of  what  he  has  super- 
ficially culled  from  some  text-book.  I  have  heard  dottore  of  this  sor 
eloquently  testify,  for  example,  as  to  brain  and  intra-abdomit 
injuries,  and  yet  they  have  scarcely  seen  the  inside  of  a  skull  or 
abdomen  since  student  days.  Men  of  this  grade  would  not  be  selected 
as  family  ad\isers  or  consultants  by  the  patient,  attending  phj-sician,  or 
the  attorney;  but,  nevertheless,  their  opinion  is  regarded  as  good  enough 
for  court  and  jury  purposes.  This  practice  is  so  flagrant  that  many 
ph}'sician5  and  surgeons  of  the  best  type  hesitate  to  appear  in  any 
capacity  in  damage-suit  cases,  and  if  they  treat  the  patient  at  all  it  is 
only  on  the  proviso  that  they  will  not  be  called  upon  to  appear  in  court. 

On  occasions  the  judge  will  appoint  a  physician  to  conduct  an 
examination,  the  fee  to  be  paid  usually  by  the  defendant,  but  sometimes 
by  both  parties.  Such  a  "physician  appointed  by  the  court"  is  served 
with  a  "court  order,"  and  the  examination  is  then  made  by  the  selected 
doctor,  with  or  without  a  preliminary  hearing  before  a  court -apiwinted 
referee.  At  this  hearing  the  court  ])hysiclan  is  at  liberty  lo  ask  the 
patient  any  question  that  will  elidt  a  complete  past  and  present 
history,  and  then  the  actual  phj'sical  examination  is  conducted  in 
private.  The  questions  asked  and  the  replies  given  at  "the  hearing 
before  the  referee"  form  a  part  of  the  court  records,  and  are  usually 
read  to  the  judge  and  jury  at  the  trial,  when  the  court  physucian  may 
or  may  not  testify.  Tlie  latter  immediately  makes  a  report  in  writing 
to  tlie  court  or  judge,  and  these  findings  become  a  part  of  the  rccorils 
in  the  case  and  may  often  with  propriety  be  amplified  for  cither  party 
in  interest  to  whom  the  bill  is  rendered,  and  from  whom  a  fee  can  be 
collected  for  cuurt  attendance  or  expert  testimony.  Such  a  formal 
report  is  usually  worded  about  as  shown  on  page  731. 

In  some  instances  this  report  should  be  sworn  to  before  a  notary 
public  or  commissioner  of  deeds,  especially  whvn  the  examination  is 
made  at  a  location  distant  from  the  place  of  trial.  Unless  specifically 
directed,  the  court  physician  is  not  called  upon  to  express  in  his  report' 
any  statement  as  to  the  future  outcome  of  a  given  case,  as  that  is 
regarded  as  expert  testimony.  Ordinarily  one  of  the  parties  to  the 
litigation  will  summon  the  court  physician  as  a  witness,  .ind  he  will 
then  have  a  right  to  render  a  separate  bill  for  the  added  services,  in 
effect  becoming  an  expert  witness. 
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To  the  HoDOnble  Justice  of  th«.  Cnurt. 

County  ol i , 

Dear  Sii: 

Purjuuit  lo  your  appoiitUnent  I  examLoed  on 


(PUn.) 
that  he  hod  sustAiotd  ihc  following: . . 


<Ntiiw  el  pcnmi  «nmJs<id } 
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The  ignnining  evideices  are  as  follows: 


(Hera  DuiH!  csbtuig  (Ibm.) 


Respectfully  submitted. 


M.  D. 


The  object  of  having  the  examination  by  such  a  "court  appointee" 
is  to  allow  the  judge  to  make  an  impartial  selection  of  the  physician, 
but  the  latter  thereby  does  not  have  any  judicial  functions  conferred, 
nor  is  his  opinion  necessarily  any  more  sacred  or  valuable  than  thai 
of  any  other  physician,  and  the  parly  in  interest  paying  for  it  has  a 
perfect  right  to  interview  this  court  appointee  before  niaking  him 
a  witness. 

Less  often,  during  the  course  of  a  trial,  both  sides  may  ask  the  judge 
to  appoint  a  physician  to  make  an  examination,  and  agree  to  have  the 
appoinlcL-  appear  on  the  witness  stand  without  making  any  report  to 
the  courtorcither  party  in  interest;  in  such  an  event  the  physician  is  in 
duty  bound  not  to  disclose  his  hndings  or  opinion  until  he  testilies. 
Under  these  cimimstiinccs  this  physician  is  usually  questioned  first 
by  the  judge,  and  thereafter  the  lawyer  for  either  side  may  ask  further 
questions  if  desired. 

In  giving  testimony,  the  physician  is  ordinarily  first  called  upon 
to  state  his  medical  quaUfjcations,  and  is  then  asked  when  and  where 
he  saw  the  patient  and  what  he  found  upon  examination.  In  naming 
his  findings  he  must  state  the  objecUve  manifestations  first,  and  then 
may  or  may  not  he  allowed  to  relate  the  stthjedive  c()mplaints  as  they 
■were  staled  by  the  patient.  At  all  limes  the  u-itncss  must  bear  in 
mind  that  he  is  talking  to  laymen  who  have  little  or  no  knowledge 
of  technical  terms,  and  if  it  becomes  nece5sar>'  to  use  a  technicality, 
some  simple  explanation  of  the  term  should  be  given.  The  doctor 
should  Ijc  fair,  honest,  and  unbiased  and  do  his  utmost  to  present  the 
facts  as  justly  as  possible.    He  must  not  weary  the  auditors  with  need- 
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less  detail  of  no  great  iniportanci:.  nor  should  be  exploit  his  own  sktD 
or  cleverness.  He  should  be  as  willing  to  answer  questions  for  one  side 
as  the  other,  and  he  tausl  not  indulge  in  sarcasm,  repartee,  or  temper, 
for  any  such  exhibition  is  undignified  and  will  lend  no  value  to  his 
testimony.  At  times  he  may  think  his  questioner  docs  not  know  what 
he  is  talking  about,  and  may  even  be  tempte<i  to  tell  him  so;  but  the 
physician  must  not  scold  or  lecture  the  lawyer,  however  great  the  temp- 
tation or  provocation.  Incidentally,  it  would  be  foolish,  because  the 
questioner  would  soon  place  the  witness  in  a  vcr>'  uncomfortable  and 
embamissing  frame  of  mind. 

At  all  times  the  doctor  must  remember  that  he  conies  to  court  to 
fairly  state  what  he  saw  and  what  hf  did  in  connection  with  the  case 
at  issue,  and  having  done  this  he  will  be  asked  to  give  a  statement  as 
to  the  probable  outcome  of  the  injuries.  At  times  the  physician  will  lie 
asked  by  the  lawyer  to  answer  "yes"  or  **no"  to  some  question  that 
does  not  properly  permit  of  a  categoric  reply.  In  such  a  case  the  wit- 
ness may  respond,  "I  cannot  answer  that  question  by  *yes'  or  'no.'  '* 
Under  such  circumstances  the  witness  will  then  usually  be  allowed  to 
answer  the  question  in  his  own  way;  or,  he  may  answer  it  "yes"  or 
"no,"  and  then  state  "I  wish  to  qualify  that  by  saWng.  .  .  ." 

In  teslifjing  the  doctor  "will  be  allowed  to  look  at  his  records 
to  refresh  his  recollection."  but  he  will  not  be  permitted  to  read  any 
extended  account  of  the  case,  and,  in  fact,  the  written  record  is  to  be 
usetl  only  when  the  memory  of  the  matter  in  hand  requires  to  be 
refreshed. 

The  doctor  may  have  hesitancy  about  disclosing  some  features 
of  the  patient's  histor>'  or  present  injur)*;  in  such  an  event,  the  judge 
will  usually  direct  the  witness  to  answer  fully  as  to  any  medical  fact 
that  might  have  a  bearing  upon  the  issue. 

The  question  of  "professional  secrecy"  is  generally  settled  b>'  the 
bringing  of  the  suit,  as  the  legal  papers  in  the  case  usually  indicate 
in  more  or  Jess  detail  the  actual  nature  of  the  phj-sical  ailments. 
The  courts  also  hold  that  the  plaintiff  has  no  inherent  right  to  call 
only  the  doctor  desired  or  the  une  looked  upon  as  most  likely  to  give 
favorable  testimony;  but  if  one  ph\*siclan  testifies  as  to  the  medical 
condition  at  issue,  then  any  other  physician  may  also  be  called  upon, 
because  the  "plaintiff  by  calling  one  doctor  has  opened  the  door  for 
the  testimony  of  others  .  .  ."  and  "...  the  seal  of  professional 
secrecy  cannot  \>e  made  at  once  a  sword  and  shield.  -  .  ." 

This  means  that  a  dishonest  litigant  cannot,  under  the  guise  of 
"professional  secrecy,"  seal  the  lips  of  a  former  physician  who  perhaps 
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was  in  attendance  for  the  same  ailment  or  injury  that  is  now  being 
testified  to  as  being  of  recent  origin  by  another  phj^ician  ignorant  of 
the  original  medical  history. 

After  (he  physician  has  testified  as  to  his  lindings,  he  is  often 
asked  a  hypothetical  question  that  seeks  to  embody  ail  the  essential 
facts  in  the  case.  Such  a  question  usually  begins  with  the  words 
"Assuming  that  on  such  and  such  a  date,  .  .  ."  and  then  follows  an 
account  of  the  manner  of  the  accident,  the  symptoms,  and  the  testi- 
mony as  to  medical  findings.  The  ending  of  the  question  is  usually 
".  .  .  now  assuming  the  facts  in  the  hypothetical  question  to 
be  true,  can  you  sttite  with  reasonable  certainty  whether  or  not  an 
accident  of  the  t>-pe  described  would  or  would  not  be  a  competent 
producing  cause  for  the  conditions  you  found?"  To  this  question 
the  physician  replies,  "I  can  slate."  Then  tlie  lawyer  says.  "Would 
it?"  and  the  physician  then  states,  "It  would"  or  "It  would  not." 
depending  upon  his  belief  in  the  matter.  The  next  question  then  is 
usually,  "Assuming  the  same  state  of  facts  related  in  the  hx-pothetical 
question,  can  you  state  with  reasonable  certainty  whether  or  not  the 
injury  is  or  is  not  of  a  permanent  and  basting  nature?"  The  doctor 
replies  to  this.  "I  can  slate."  The  lawyer  then  asks.  "Is  it,  or  is  it 
not  permanent,  with  reasonable  certainty?"  To  this  the  physician 
replies,  "It  is"  or  "It  is  not." 

The  doctor  must  answer  the  h>'pothetical  question  based  onl^-  on 
the  facts  in  that  question,  disregarding  anything  and  everything 
else  he  knows  or  has  heard  of  ihc  case.  The  question  is  often  the 
summation  of  the  e^''idence  in  the  language  of  the  attorney,  and  the 
answer  must  be  predicated  only  on  the  premises  laid  down  in  the 
question  regardless  of  the  physician's  views  in  the  matter.  If, 
however,  the  premises  assumed  are  medically  incomplete,  wrong, 
inconsistent,  or  perhaps  absurd,  the  witness  can  with  propriety 
slate  that  he  is  unable  to  answer  the  question  and  may  he  given  an 
opportunity  to  state  why  he  cannot  give  an  answer, 

All  such  questions  usually  contain  the  premises  that  the  litigant 
was  (i)  perfectly  well  before  the  accident;  that  (2)  the  accident 
occurred  in  the  way  related;  that  C3)  certain  s>Tnptoms  followed  and 
now  exist;  that  {4)  there  has  been  no  other  intervening  accident  or 
illness.  Assuming  these  foregoing  to  be  true,  the  answer,  of  course, 
is  inevitable  that  the  accident  caused  the  prt?sent  conditions;  but  the 
\'ice  and  inherent  flaw  of  such  a  question  is  that  the  witness  is  asked 
to  assume  as  true  what  he  knows  to  be  false;  hence,  the  careful  and 
prudent  witness  should  reply  that  he  cannot  answer  a  question  of 
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that  sort  because  some  of  the  premises  are  medically  impossible, 
improbable,  contradict orj*.  or  inconsistent.  The  lawyers  would 
legally  denominate  many  of  these  questions  as  "irrclc\'ant  and 
incompetent,"  and  certainly  the  same  objections  to  them  hold 
good  from  a  medical  standpoint. 

The  witness  wiU  not  be  allowed  to  speculate,  guess,  or  surmise 
as  to  the  probable  outcome  of  a  case;  the  opinion  must  be  based  not 
upon  abs0lt4lc.  but  upon  reasonable  certainty.  This  in  man}-  instances 
is  practically  the  equivalent  of  stating  what  usually  and  ordinaiily 
happens  under  a  given  set  of  circumstances.  Similarly,  the  ph>-sician 
is  not  permitted  to  answer  any  hypothetical  question  calling  for  an 
opinion  as  to  what  "could  happen"  under  a  certain  set  of  conditions, 
but  the  answer  must  be  based  on  what  "would  happen." 

The  witness  must  exercise  great  care  in  expressing  an  opinion  as 
to  future  permanency,  especially  if  only  a  short  period  has  intervened 
since  the  accident,  and  he  also  must  have  in  mind  the  benefits  that 
sometimes  occur  from  a  change  of  treatment,  the  care  of  a  specialist, 
a  new  environment,  and  tlie  cessation  of  litigation.  This  caution 
is  especially  necessary  when  the  symptoms  arc,  in  the  main,  subjecti^'e 
rather  than  objective. 

Cases  that  have  a  medicolegal  bearing  are  very  prone  to  breed 
more  or  less  conscious  exaggeration  and  malingering,  ami  the  experi- 
enced physician  will  soon  Imd  that  claimants  can  be  sorted  into  four 
groui>s,  presenting: 

(i)  Actual  injury  with  demonstrable  sj-mptoms — tltt  reality. 

(3)  Actual  injury  with  exaggerated  symptoms— /Ac  txaggeraier. 

(3)  Little  or  no  injury  witli  objective  and  subjective  symptoms 
ascribable  to  other  causes  -the  malingerer. 

(4)  Little  or  no  injury  with  feigned  objective  and  subjective 
symptoms — the  fakir. 

In  other  words: 

Group  one  consists  of  wholly  genuine  cases. 

Group  two  consists  of  partly  genuine  cases. 

Group  three  consists  of  partly  fraudulent  cases. 

Group  four  consists  of  wholly  fraudulent  cases. 
Of  these,  groups  one,  two,  and  three  are  the  most  common  in  liti- 
gated cases,  and  it  is  noteworthy  that  subjective  complaints  are  a]wa>*s 
most  marked  in  patients  treated  out  of  hospitals,  and  also  in  those 
hanng  relatively  trivial  injuries.  A  hospital  stay  does  not  usually 
afTord  much  opportunity  to  develop  suggested  symptoms,  and  the  asso- 
ciation with  patients  who  are  actually  hurt  often  has  a  salutary  effect. 
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Since  the  Workmen's  Compensation  Law  went  into  effect  in  this 
State  (July  i,  1Q14)  I  have  been  impressed  by  the  freedom  from 
exaggerated  claims,  and  ascribe  this  to  the  Hxed  payment  rates  for 
definite  injuries  and  to  the  non-interference  of  a  certain  tjpe  of  physi- 
cian and  lawyer.  DurinRlhc  first  twenty-six  months  of  the  operation 
of  this  law  many  thousands  of  employees  were  more  or  less  injured  in 
the  various  activities  of  the  railways  with  which  I  am  connected.  Of 
this  number,  over  90  per  cent,  required  one  treatment  only,  and  thus 
the  vcr>-  great  proportion  might  have  prolonged  disability  by  asserting 
subjective  symptoms  if  the  proper  motives  existed.  Of  the  more 
seriously  hurt,  comparatively  few  exaggerated  to  any  great  extent, 
and  I  recall  but  few  whom  we  regarded  as  out-and-out  fakirs.  I 
know  of  but  few  cases  in  which  marked  traumasthenic  symptoms 
developed. 

By  contrast  with  an  identical  group  of  injuries  occurring  under 
similar  circumstances  in  men  of  a  like  station  in  life,  this  freedom  from 
exaggeration  and  the  neuroses  is  certainly  very  remarkable,  and  seems 
to  give  added  basis  for  the  belief  that  the  traumatic  neuroses  are  made 
for  and  not  bom  of  the  patient. 

CORONER'S  Cases 

The  law  requires  the  phj-sician  to  report  to  the  coroner,  or  other 
designated  official,  any  death  occurring  under  unusual  or  suspicious 
circumstances,  or  any  case  of  sudden  death  and  those  for  which  no 
adequate  reason  is  apparent.  All  deaths  from  criminal  sources  or 
causes  are  also  reportable. 

The  attending  physician  in  such  cases  should  make  careful  notes 
of  his  initial  findings  and  all  the  circumstances  surrounding  the 
case,  so  that  this  information  may  be  a  matter  of  record  and  not  of 
recollection. 

If  the  physician  has  reason  to  believe  a  crime  has  been  committed, 
he  must  exercise  every  precaution  so  that  the  cause  of  justice  may  not 
suffer  by  any  act  of  omission  or  commission  on  his  part. 

W'hen  called  upon  to  make  affidavit  or  give  testimony  the  physician 
must  state  only  what  he  knows  and  lias  observed,  ami  not  what  lie  thinks 
or  has  been  told.  Human  life  and  happiness  may  depend  on  what 
he  declares,  and,  therefore,  he  should  "tell  the  truth,  the  whole  truth, 
and  nothing  but  the  truth."  leaving  out  any  theory,  speculation, 
prejudice,  or  preconception  that  he  tliiaks  fits  the  conditions  better 
than  the  actual  known  facts. 
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In  these  the  physician  will  always  be  an  important  witness,  and, 
indeed,  the  measure  of  sentence  may  be  directly  dependent  upon  his 
testimony. 

Careful  records  must  be  made  of  every  detail  of  the  occurrence, 
and  these  written  notes,  made  at  ike  time,  will  be  much  less  subject  to 
dispute  at  the  trial  than  any  recollection,  however  accurate  it  may 
appear  to  be. 

If  a  bullet  has  been  recovered,  the  physidan  must  carefully  preserve 
it,  making  written  record  of  any  marks  on  it  due  to  instrumentation 
or  search.  The  importance  of  this  will  be  apparent  when  it  is  recalled 
that  in  many  shooting  cases  the  caliber  and  general  appearance  of  a 
bullet  may  have  an  important  bearing  in  fixing  the  guilt  or  locating 
the  weapon. 

In  cases  of  suspected  poisoning  the  odor  of  the  breath  and  vomitus 
may  be  very  important,  and  all  excreta  should  be  preserved  in  a 
clean  glass-stoppered  receptacle  suitably  sealed  and  marked  for 
identification. 

Death  traceable  to  a  fractured  skuU  sometimes  causes  confusion 
if  a  fall  has  followed  or  has  been  occasioned  by  the  original  violence. 
Cases  in  which  an  apoplectic  stroke  produced  a  fall,  which  latter 
broke  the  skull,  also  come  into  this  group.  Most  of  these  cases  are 
cleared  up  by  autopsy,  and  if  a  central  and  not  a  cortical  hemorrhage 
is  found,  the  physician  may  be  reasonably  sure  that  violence  was 
not  the  sole  originating  factor  however  great  the  external  evidences 
of  injury  may  have  been,  for  we  know  that  no  form  of  impact  on 
the  skull  is  able  to  produce  deep-seated  cerebral  hemorrhage  without 
also  causing  superficial  hemorrhage.  Uremic,  epileptic,  alcohoUc,  and 
other  patients  may  fall  and  sustain  fractures  of  the  skull,  and  unless 
a  complete  examination  is  made  the  fall  and  not  the  source  of  it  may 
be  accused  of  responsibility.  Simple  attacks  of  giddiness  or  vertigo 
may  accasionally  act  in  the  same  way  by  causing  a  temporary  loss  of 
equilibrium  leading  to  a  fall  or  attendant  injury. 
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.Vokle- joint,    nzfat.    Uood-mpply    in    and 

around.  10: 
.Vnkylods.     bony,     of     elbow,     ilurphy's 
method  (A  arthroplasty  tor,  147-151 
of   hip.   Murphy'*  method   at    arthro- 

pUity  lor,  151-155 
of  tnee.  Murphy's  method  of  arthtu- 
plasty  for,  155-150 
Anoii-a&sixiation  trf  Crile.  23 
.Anieflexion  of  uterus,  665 
Anie^-ersion  of  uterus,  665 
.Anthrax.  56 

cutaneous.  56 

cUagnosU.  5b 

edematous.  56 

intestinal.  56 

pulmonarS'  56 

s>inptoms.  56 

treatment.  57 
Antitoxin,  tetanus.  51 
Apoplexy,  cerebral,  476 

Charcot's  arteo'  of.  477 

in  fractures  of  skull.  253 

late  traumatic,  24^,  477 

meningeal.  470 

pu!monar>\  550 

spinal,  5 1 2 

traumatic  late,  249,  477 
Appendicitis,  traumatic,  650 
Arm,  avulsion  of,  27 

^lass,  107 

lawn  tennis.  107 

senson-  nenes,  599 
.Arterial  catheterization,  605 
.Arteries,  contusions  oi,  6oj 

injur>-  of,  603 

spinal.  501 

wounds  of,  603 
.Arteriosclerosis.  603 
Arteriovenous  aneurysm,  39,  607 

treatment.  608 
.Arteritis,  603 
.Arter>'  of  apo|)lexy,  477 
.Arthritis,  143 

acute.  143 

treatment,  145 

chronic,  144 
treatment,  145 

course,  144 

hysteric.  689 

prognosis,  144 

purulent,  144 
treatment,  146 

sejJtic,  T44 

treatment,  146 


Arthritis,  treatment,  145 
Arthroplasty  of  elbow  for  bony  ankylosis. 
Murphy's  method,  147-151 
of    hip   for   bony    ankylosis,    Murph>''s 

method, 151-155 
of  knee  for  bony  ankylosis,   Klurphy's 
method,  155-159 
Articular  fractures,  232 
Artificial  respiration  in  drowning,  643 
Sch&fer  method,  644 
Sylvester  method,  644 
.Asphj-xia,  traumatic,  290 
,  Asphj-xiation  from  illuminating  gas,  638 
.Aspirating     cup     following     incision     for 

breast  abscess,  38 
.Aspiration  of  fluid  in  synoxitb  of  knee,  140 
Assault  cases,  medicolegal  phases,  736 
.Association  fields  of  brain,  468 
.Astasia -abasia  in  hysteria,  687 
.Astragalus,  fractures  of,  408 

treatment,  409 
.Auditory  area  of  brain,  467 
ner\e,  injury,  589 
involvement,  in  head  injury,  487 
.Avulsion,  25 
disarticulation,  25,  27 
of  limb  from  socket,  37 
of  scalp,  25 


Babes'  tubercles.  S4 
Bacelli's  treatment  of  tetanus,  53 
Bacillus  aSrogenes  capsulatus  ana£robicus 
of  Welch,  59 
infection,  59 

anthracis,  56 

mallei,  57 

tetani,  49 
Back,  lame,  119 

lameness  of,  509 

pain  in,  119,  509 

sprain  of.  118 
diagnosis,  119 
Bacteremb,  31 
Bandage,  non-slip,  in  ankle  sprain,  113 

of  extremities  to  conscr\'e  blood-supply 
in  severe  hemorrhage,  23 

Plaster-of -Paris,  in  fractures,  223 
Barks  of  shin,  21 
Barton's  fracture.  338 

reversed.  338 
Basal  ganglia,  legions,  468 
Baseball  finger,  426 

Becher  and  I.ennhoff's  kidne>-  index,  667 
Bed-sores  in  fractures  of  neck  of  femur,  359 

in  spinal  cord  lesions,  505 
Bell's  palsy.  586 
Bending  fractures  of  skull,  246 
Bends.  635 

Bennett's  fracture,  341 
Biceps  tendons,  rupture,  125 
Big  toe  bursitis,  133 
Bigelow's  method  of  reducing  dislocation 

of  hip,  205 
Birth,  premature,  646 
Black  eye,  86 
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Bladder,  contusions  of,  treatment,  570 
foreign  bodies  in,  448 
involvement  in  fracture  of  pelvis,  346 
wounds  of,  treatment,  570 
Bleb,  method  of  opening,  223 
Blebs  in  fractures,  218 
Blister,  blood,  85 

Blocking  nerves  in  crushing  wounds,  23 
Blood  blister,  85 
carbon   monoxid   in,   Hoppe-Seyler   test 

for  demonstrating,  639 
transfusion  of,  in  shock,  92 
Blood-supply  in  and  around  joints,  93-103 
Blood-vessels,  injuries  of,  603 
Bloody  tap,  462 
Boils  of  hand,  67 

treatment,  68 
Bone  abscess,  418 
treatment,  421 
felon,  63 

furunculosis,  418 
Bone-pressure  in  fractures  of  skuU,  251 
Bones,  bullet  wounds,  treatment,  29 

diseases  of,  416 
Bony  ankylosb  of  elbow.  Murphy's  method 
of  arthroplasty  for,  147-151 
of  hip.   Murphy's  method  of  arthro- 
plasty for,  151-155 
of  knee,  Murph;^'s  method  of  arthro- 
plasty for,  155-159 
defects  complicating  fractures  of  skull,  266 
Brachial  plexus,  injur>'<  59^ 
Brain,  absce'ss  of,  after  head  injury,  479 
complicating  fracture  of  skull,  262 
areas,  localization,  462 
association  fields,  468 
auditory  area,  4^7 
caudate  nuclei,  lesions  of,  469 
center  for  vocal  or  motor  speech,  468 
compression  of,  456 
causes,  456 
Cushing's  subtemporal  decompression 

method  in,  460 
determining  elements,  457 
differential  diagnosis,  459 
first  stage,  458 
fourth  stage,  459 
lumbar  puncture  in,  461 
second  stage,  458 
stage  of  acme  of  manifest  compression, 

459 
of  compensation,  458 
of  manifest  beginning  compression, 

458 
of  paralysis,  459 

symptoms,  458 

third  stage,  459 

treatment.  460 

varieties.  456 

venesection  in,  462 
concussion  of,  453 

diagnosis,  455 

treatment,  454 
contusion  of,  455 

by  contrci.oup,  456 

treatment,  456 


Brain,  convolutions  of,  464 
cortical  portion,  462 

functionating,  464 
fissures  of,  464 
frontal  lobes,  468 
fungus  of,  485 
gray  matter,  462 
gustatory-  area,  467 
gyri  of,  464 
hemorrhage  of,  470 
hernia  of,  484 
complicating  fracture  of  skull,  366 
treatment,  485 
infection  of,  after  head  injury,  479 
internal  capsule,  lesions,  469 
laceration  of,  455 
lenticular  nuclei,  lesions,  469 
medullary  portion,  462 
meninges  of, .  laceration,  in  fractures  of 

skull,  252 
motor  area,  464 

cortex,  464 
olfactory  area,  467 
railroad,  670 

second  frontal  convolution,  466 
speech  area,  467 
sensorimotor  cortical  area,  464 
sensory  area,  466 
silent  areas,  468 
subcortical  area  involvement,  effects  of, 

470 
sulci  of,  464 
visual  area,  466 

word  center,  468 
white  matter,  462 

involvement,  effects  of,  470 
writing  center,  468 
Breast,  abscess  of,  method  of  incising,  37 
female,  contusions  of,  346 

injuries  of,  546 
male,  injury  of,  548 
Breast-bone,  fracture  of,  282 
Broca's  convolution,  468 
Brodie's  abscess,  419,  420 

joints,  688 
Bronchi,  foreign  bodies  in,  443 
treatment,  443 
injuries  of,  552 
Brown-S6quard  paralysis  in  hematomyelia, 

514 
Bruises,  85 
Brush  bum,  17,  21, 

of  abdominal  wall,  559 
Bryant's  triangle,  355 
Bullet  fractures,  231 
treatment,  331 
wounds.  27 
of  abdominal  cavity,  treatment,  a8 

wall,  558 
of  bones,  treatment,  39 
of  chest,  545 
of  esophagus,  556 
of  heart,  553 
of  joints,  treatment,  28 
of  skull,  treatment,  38 
of  spine,  541 
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Bullet   wounds  of  tboiadc  cavity,  treat- 
ment, 28 
duct,  556 
symptoms,  27 
treatment,  28 
Bump  on  head,  450 
Bunion,  133 
Bums,  616 
brush,  17,  21 
o(  abdominal  wall,  559 
•by  electricity,  treatment,  633 
first  degree,  616,  617 
from  electricity,  627 
fourth  degree,  616 
SKond  degree,  616,  117 
symptoms,  6i6 
third  degree,  616,  618 
treatment,  618-620 
varieties,  616 
a:-ray,  715 

treatment,  716 
Bursa,  contents  of,  operative  steps  in  re- 
moval, 131-133 
infected,  134 
inflammation  of,  127 
of  knee,  128 
Bursitis,  127 
anUe,  132 
big  toe,  133 
heel,  132 
hip,  134 
olecranon,  130 
postcalcaneal,  439 
prepatellar,  127 
subacromial,  130 
treatment.  131 
tendo  Achillis,  133 
Bursting  fractures  of  skull,  346 


Caisson  disease,  634 
cerebral  type,  636 
spinal  type,  G35 
symptoms,  635 
treatment,  636-638 
Calcaneo-astragaloid  dislocation,  2it 
Calcaneum,  fractures  of,  410 
Callus,  bony,  216 
cortical,  216 
ensheathing,  216 
false,  217 
permanent,  216 
provisional,  216 
tempordO'-  ^'6 
Capitcllum  fractures,  314 
Capsule,  internal,  of  brain,  lesions,  469 
Carbolic  acid  injection  in  tetanus,  53 
Carbon   monoxid   in   blood,   Hoppe-Seyler 
test  for  demonstrating,  639 
poisoning,  638 
Carbuncle,  56 
of  hand,  68 
treatment,  68 
Carpal  bones,  fractures,  339 
causes,  340 
dislocation,  187 


Cartilage,  costal,  fracture  of,  agi 

loose,  159 

slipping,  159 
chnwjic,  treatment  of,  i6i 
recurrent,  treatment  of,  161 
treatment,  160 
Casualty  cases,  72 
Catheterization,  arterial,  605 
Cauda  equina,  498 

Caudate  nuclei  of  brain,  lesions  of,  469 
Cecum,  displacement  of,  668 
Cellulitis,  31 

erysipelas  and,  different iatioD,  32 
Cephalic  tetanus,  49 
Cerebellar  hysteria,  687 
Cerebellum,  462 

involvement,  effects  of,  470 
Cerebral  abscess  after  head  injury,  479 
treatment,  481 

anemia,  457 

apoplexy,  476 
late  traumatic,  477 

edenm,  acute  traumatic,  475 

embolism,  606 

hemorrh^e  in  fracture  of  skutl,  252 

localization,  462 

neurasthenia,  674 

topography,  462 
Cerebrum,  462 
Charcot's  artery  of  apoplexy,  477 

intermittent  claudication,  604 

joint,  136 
Chauffeur's  fracture,  336 

treatment,  338 
Chest,  anatomy  of,  S43 

bullet  wounds,  545 
treatment,  28 

concussion  of,  548 

contents,  injuries,  548 

contusions  of,  544 

injuries  of,  S4,l 

muscles  of,  rupture,  545 

stab  wounds,  29 

strapping,  in  fractures  of  ribs,  288,  280 

wall,  injuries,  544 

wounds  of,  545 
Chicne's    method    of    finding    fissure    of 

Rolando,  463 
Chilblain.  622 

Choked  disk  in  fracture  of  skull,  250 
Chokes,  635 
Cigarette  drain,  38 
Circumflex  nerve,  injury,  593 
Cirsoid  aneurysm,  606 
Citraled  blood  method  of  transfuson  in 

shock,  92 
Claim  for  damages,  physical  examination  of 

claimant,  medicolegal  phases.  727 
Claudication,  intermittent,  604 
Clavicle,  dislocations  of,  169 
causes,  170 
prognosis,  172 
symptoms,  170 
treatment,  171 

fracture  of,  274 
causes,  274 
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Clavicle,  fracture  of,  COutcaud's  position 
in,  379 
Mayor's  scarf  sling  in,  278 
Moorh^'s  plaster-of-Pam  abduction 

method  in,  278 
Sayrc'a  dressing  in,  378 
symptoms,  275 
treatment,  375 
varieties,  274 
Clavus  hystericus,  688 
Claw-hand,  598 
Cliclcing  patella,  135 
Clonic  convulsion  in  hysteria,  691 
Coal-gas,  composition  of,  640 
Coaptation  of  \vounds,  18,  19 
Coat-slee\-e  sling,  220 
Coccyx,  dislocation  of,  197 
causes,  19S 
symptoms,  198 
treatment,  201 
varieties,  iq8 
fracture-dislocation,  199 
Collapse,  88 

Collar-bone,  dislocations  of,  169 
fracture    of,     374.    See    ako    Clavicle, 
fracture  of. 
Collar-button  abscess  of  hand,  69,  83 
CoUes'  fracture,  325 

after-treatment,  335 
causes,  325 
modified,  327 

Moore's  dressing  and  sling  for,  334 
reversed,  327 

silver  fork  deformity  in,  318 
symptoms,  317 
treatment,  331 
varieties,  326 
Colon,  displacement  of,  668 
Coma,  hysteric,  691 
Commotio  cerebri,  453 

thoraci,  548 
Compensation  law  cases,  720 
Compressed  air,  injuries  due  to,  634 
Compression  of  brain,  456.    See  also  Brain, 

compression  of. 
Concussion  of  brain,  453 
diagnosis,  455 
treatment,  454 
of  chest,  548 
of  spine,  516,  670 
Condyloid  fracture  of  femur,  375 
Congelations,  622 
Contraction,  Dupuytren's,  430 
Contracture,    Volkmann's,    in   fracture   of 

shaft  of  radius  and  ulna,  324 
Contractures,  40 
Contrecoup,  contusion  of  brain  by,  456 

fracture  of  skull,  246 
Contused  wound,  17 
Contusions,  85 
of  abdominal  wall,  S57 

treatment,  558 
of  arteries.  603 
of  bladder,  treatment,  570 
of  brain,  455 

by  contrecoup,  456 


Contusions  of  brain,  treatment,  456 
of  chest,  544 
of  female  breast,  546 
of  lung,  S49 
of  necves,  580 
of  penb,  570 
of  scalp,  450 

treatment,  451 
of  spinal  coid,  517 
treatment,  518 
of  spine,  507 
of  testicle,  576 
of  tunica  vaginalis,  573 
of  vagina.  577 
of  viscera,  treatment,  564 
symptoms,  85 
treatment,  86 
Convolution,  Broca's,  468 

second  frontal,  of  brain,  466 
Convolutions  of  brain,  464 
Convubion,  clonic,  in  hysteria,  691 
Cooper's  method  of  reducing  dislocations  of 

elbow,  18s 
Coroner's  cases,  medicolegal  phases,  735 
Coronoid  process,  fracture,  318 
Corpora  quadrigemina,  lesions,  468, 469 
Corset  kidney,  668 
Cortex,  motor,  of  brain,  464 
Cortical  callus,  216 
areas,  functionating,  of  brain,  464 
hemoniiage  in  fracture  of  skull,  353 
lemniscus,  466 
Costal  cartilage,  fracture  of,  291 
Coulomb,  definition  of,  623 
Coup  de  fouet,  612 
Couteaud's  position  in  fracture  of  clavicle, 

279 
Coxa  valga,  430 
vara,  429,  430 
after  fracture  of  neck  of  femur,  360 
Cranialnerve,  eighth,  injury  of,  589 

involvement,  in  head  injury,  487 
eleventh,  injury  of,  591 

involvement,  in  head  injury,  488 
fifth,  injury  of,  586 

involvement,  in  head  injury,  487 
first,  involvement,  in  head  injuiy,  486 
fourth,  involvement,  in  head  injury,  486 
involvement,  in  head  injury,  4S6 
ninth,  injury  of,  590 

involvement,  in  head  injury,  488 
second,  involvement  of,  in  heid  injury, 

486 
seventh,  injury  of,  586 
treatment,  58^ 
involvement,  in  head  injury,  487 
sixth,  involvement,  in  head  injury,  487 
tenth,  injur>-  of,  590 

involvement,  in  head  injury,  488 
third,  involvement,  in  head  injury,  486 
twelfth,  injury  of,  592 

involvement,  in  head  injury,  488 
Cranium.     See  Skull. 
Crepitus  in  fractures,  ^19 
Crile's  anuci-association,  23 
Criminal  cases,  medicolegal  phases,  726 
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Crisis.  Dietl's,  668 
Crossed  hemiplegia,  470 

paral>-sis,  587 
Cn»w-bar  case,  263 
Cnira  cerebri,  lesions  of,  468,  469 
Crashing  of  spinal  cord,  521 

wounds,  22 
Crutch  [Ktralysis,  579 

Cushing  s  decompression  operation  in  frac- 
ture of  ^ull.  260 
subtemporal  decompression  in  extradural 
hemorrhage,  474 
in  subdural  hemorrhage,  475 
method  in  compression  of  brain,  460 
Cutaneous  anthrax,  56 
C>'stitis  in  spinal  cord  lesions,  506 
Cysts  L-ompiicating  fractures  of  skull,  265 
of  spinal  cord,  542 


Dakin's  solution,  72 

Damages,  claim  for,  ph>-sical  examination 

of  claimant.  m«licolegal  phases,  727 
Death  from  electricity.  627 
Decompression,  Cushing's  subtemporal,  in 
extradural  hemorrhage,  474 
in  subdural  hemorrhage.  475 

method,    Cushing's,    in    compression   of 
brain,  400 

operation  in  fracture  (rf  skuU,  260 

subcvcipital.  for  fracture  of  skull.  262 

subtemporal,  for  fracture  erf  skuU,  260 
Deformity,  pun-slivk,  in  fracture  ol  hu- 
merus. ,;i4 

silver  fork,  in  CoUes'  fracture,  328 
Delirium,  traumatic,  in  fractures,  220 

tremens  complicating  fractiu*  ol  skull,  262 
in  fractures,  ,'^0 
of  nwk  of  femur,  ,550 
Dietl's  crisis.  008 
DisiibililY.(>;irliat.|X"riodof,  718 

tolal,  |n.*rio<l  of,  71S 
r>is;irticul;iluin  avulsion,  25,  27 
I>ise;isc,  rcUitlon  of  injury-  to.  medicolegal 

phasi-s.  7.'4 
Disk,  choked,  in  fracture  of  skull,  250 
DisKx- lit  ions,  id; 

ancicnl,  lO.' 

calcanen-astrapaloid,  211 

causes,  i()2 

doswl,  162 

coniptcto.  162 

complicated,  162 

compinind,  162 

omncnital,  ib.i 

fracture-,  "f  coccyx,  iQ() 
of  •i|iinc,  101 
treatmi-nt,  106 

frwiiii'iicy.  i()2 

habitual.  Ku 

incimiplctc.  idj 

nu'lacar)>i>|>lialungea1,  188 

of  ankle.  ;oo 
treatment.  ;io 

of  cari'us.  1S7 

of  clavicle,  i6q 


Dislocations  of  clavicle,  causes,  170 
prognosis,  173 
symptoms,  r7o 
treatmcht,  171 

of  coccyx,  197 
causes,  iq8 
symptoms,  198 
treatment,  201 
varieties,  198 

of  collar-bone,  169 

of  elbow,  183.     See  also  Elbou;  disloca- 
tions of. 

of  fingers,  191 

of  foot,  2 10 

of  hip,  201.    See  also  Hip,  dislocation  of. 

of  knee,  207 

of  lower  Jaw,  167 
symptoms,  168 
treatment,  169 

of  metacaipus,  187 
treatment,  188 

of  patella,  208 
recurrent,  209 
treatment,  209 

of  rib,  172 

of  scapula,  1 73 

of  shoulder,  173.     See  also  Shotdder,  dis- 
locations of. 

of  spine,  191.      See  also  Spine,  disloca- 
tion of. 

of  testicle,  576 

of  thumb,  r88 

of  toe,  312 
of  toes,  212 

of  ulnar  nerve,  598 

of  vertebra,  191.      See  also  Spine,  dis- 
location of. 

of  wrist,  186 
treatment,  187 

open,  162 

pathologic,  163 

pathology.  163 

prognosis,  166 

recurrent,  162 

sacro-iliac,  200 

simple.  162 

s|Kintaneous,  163 

subastragaloid,  210 

symptoms.  163 

treatment,  165 

unrc<iuee<l.  i6i 

varielics.  I<i2 

jr-rays  in.  71.? 
Displacement,  past ro- intestinal,  668 

of  cecum,  668 

of  colon.  668 

of  kidney,  6*15 
treatment,  668 

of  liver,  6()8 

of  stomach,  668 
DissfHiation  anesthesia,  513 
Documents  relating  to  condition  of  patients. 

710 
Dc)rrance's  incision  for  felon,  65 
Drain,  cigarette,  38 

rubber  bands  for,  38 
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Drain,  rubber-tissue,  38 
Drainage  of  wounds,  30 

rubber,  38 
Dressing  in  dislocations  of  shoulder,  180 

rail-fence,  for  synovitis  of  knee,  136 
Drop  method  of  Murphy  in  shock,  91 
Drop-finger,  426 
Drop  foot  in  fractures  of  leg,  385 

in  peroneal  paralysis,  601 
Drowning,  643 

Duchenne's  main  en  griffc,  598 
Dugas'  test  in  dislocation  df  shoulder,  176 
Dumb  rabies,  54,  56 
Dupuytren's  contraction,  430 

Adams'  operation,  436 

etiology,  433  . 

Keen's  operation,  437 

Kocher's  operation,  437 

location  of  lesion,  434 

occurrence  in  non-laboring  class,  434 

period  of  onset,  434 

symptoms,  435 

treatment,  436 
splint  in  Pott's  fracture,  405 
Dura  mater,  hematoma,  470 
Dynamometer,  676 


Ear,  foreign  bodies  in,  440 

tests  for  railway  employees,  700,  711 
Ecchymosis,  86 
Ecchymotic  mask,  290 
Edema,  cerebral,  acute  traumatic,  475 
malignant,  59 
symptoms,  60 
treatment,  60 
Edematous  anthrax,  56 
Eighth  cranial  nerve,  injury,  589 

involvement,  in  head  injury,  487 
Elbow,  arthroplasty  of,  for  bony  ankylosis. 
Murphy's  method,  147-151 
^^^  dislocations  of,  183 
causes,  185 

Cooper's  method  of  reducing,  185 
diagnosb,  185 
symptoms,  185 
treatment,  185 
after-treatment,  185 
results,  186 
varieties,  183 
miner's,  130 

stiff,  rubber  band  exerciser  for,  aa6 
Elbow- joint,    right,    btood-supply   in    and 

around,  95,  96 
Electric  neurosis,  631 

shock,  631 
Electricity,  bums  from,  627 
treatment,  633 
death  from,  627 
injuries  due  to,  623 

nervous  symptoms,  630 
physical  effects,  625,  626 
treatment,  633 
Elephantiasis  phlebectatica,  611 
Eleventh  cranial  nerve,  injury,  591 

involvement,  in  head  injury,  488 


Embolic  aneurysm,  606 
Embolism,  605 
cerebral,  606 
fat,  in  fractures,  220 
kidney,  606 
postoperative,  605 
puhnonary,  605 
Emphysema  in  fractures  of  ribs,  286 
Emphysematous  gangrene,  59 
Emprosthotonos,  50 

in  hysteria,  691 
Encephalitis,  acute  suppurative,  after  head 
injury,  479 
after  head  injury,  479 
Endarteritis,  obUterative,  603 
Endocarditis,  traumatic,  552 
Ensheathing  callus,  216 
Enteroptotic  female,  662 
Epicondyles  of  humerus,  fracture,  313 
Epidural  abscess  after  head  injury,  478 

hemorrhage,  470 
Epilepsy  after  head  injury,  488 

differential  diagnosis,  491 
onset,  490 
results  in,  492 
symptoms,  490 
treatment,  492 
complicating  fractures  of  skuU,  265 
focal,  490 
Jackson  ian,  490 

complicating  fracture  of  skull,  265 
reflex,  489 
traumatic,  489 
Epileptogenic  zones,  489 
Epiphyseal  separation  of  humerus,  294,  313 
treatment,  295 
of  lower  end  of  femur,  375 
treatment,  376 
of  fibula,  407 
of  tibia.  398 
of  upper  end  of  femur,  363 
of  tibia  and  fibula,  387 
Epistaxis  from  stab  wounds,  treatment,  30 

in  fracture  of  nose,  273 
Epsom  salts  in  tetanus,  52 
Erb's  palsy,  592 

point,  592 

Erysipelas,  45 

causes,  45 

cellulitis  and,  differentiation,  32 
complications,  47 
duration,  47 
facial,  47 
frequency,  45 
gangrenous,  46 
of  scalp,  452 
phlegmonous,  46 
prognosis,  47 
relapses,  47 
symptoms,  4^ 
treatment,  47,  48 
Erysif)eloid,  48 
Esophagotomy,  external,  for  foreign  bodies, 

446 
Esophagus,  bullet  wounds,  556 
foreign  bodies  in,  445 
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Esophagus,  foreign  bodies  in,   treatment, 
446 
injuries  of,  556 
stab  wounds,  556 
wounds  of,  556 
Eusol,  72 
Eye,  black.  86 
foreign  bodies  in,  45Q 
tests  for  railway  employees,  706,  711 
Extradural  hemorrhage,  470 
in  fracture  of  skull,  252 
prognosis,  474 
treatment,  473 
spinal  hemorrhage,  510 
ExtrameduUary  spinal  hemorrhage,  510 
Extrathoradc  injuries,  544 


Facial  erysipelas,  47 
nerve,  injury,  586 
treatment,  589 
involvement,  in  head  injury,  487 
paralysis,  586 
Fakir,  traumatic  neuroses  and,  differentia- 
tion, 702 
False  aneurysm,  39,  606 
callus,  217 
joint,  317 
ribs,  284 
Farcy,  57 

Fascial  space  of  hand,  infections,  82 
Fasciitis,  433 

Fat  embolism  in  fractures,  aao 
Feet,  deformities  of,  434 
Felons,  63 
bone,  63 
frog,  69 
treatment,  64 
Femoral  hernia,  658 
Femur,  fractures  of,  351 
dia trochanteric,  361 
of  condyloids,  375 
of  head,  361 

of  internal  epicondyle,  375 
of  lower  end,  371 

intercondyloid,  371 

treatment,  374 
results  in.  376 
supracondyioid,  371 
of  neck.  352 

at  bnse  of  neck,  352 
bed-sores  in,  359 
causes,  352 
complications,  358 
coxa  vara  after,  360 
delirium  tremens  in,  359 
differertial  (Itajinosis,  358 
dislocation  of  hip  and,  differentiation, 

204 
cxtracapsiilar,  352 
intertriH-hanteric,  352 
intracapsular,  352 
pneumonia  in,  358 
shixk  in,  350 
subcapital.  352 
summary,  361 


Femur,  fractures  of  neck,  symptoms,  354 
through  neck,  353 
treatment,  355 
varieties  and  sites,  352 
Whitman's  treatment,  357 
of  shaft,  364 
causes,  364 

in  children,  treatment,  371 
results  in,  376 
Steinmann  n^  extension  methitd  in, 

368 
symptoms,  365 
treatment,  365 
varieties  and  sites,  364 
of  upper  end,  352 
subtrochanteric,  361 
lower  end,  epiphyseal  separation,  375 

treatment,  376 
neck  ot,  infraction,  420 
upper  end,  epiphyseal  separation,  363 
Fibrou.-;  union  of  fractures,  217 
Fibula,  fractures  of,  382 
of  shaft,  387 
causes,  388 
disability  period,  397 
refracture,  396 
results  in,  396 
symptoms,  390 
treatment,  392 
varieties  and  sites,  388 
of  upper  end,  382 
results  in,  385 
treatment,  383 
supramalleolar,  397 
treatment,  398 
lower  end,  epiphyseal  separation,  407 
upper  end,  epiphyseal  separation,  387 
Fifth  cranial  nerve,  injury,  586 

involvement,  in  head  injury,  487 
Filium  terminale,  496 
Finger,  baseball-,  426 
dislocation  of,  191 
drop-,  426 
felon  of,  63,  64 
fractures  of,  343 
treatment,  344 
index-,   middle,   and   ring-,   infection   of 

tendon  sheaths  for,  treatment,  70 
jerk,  425 

little,  infection  of  tendon  sheath,  treat- 
ment. 80 
lock-,  425 
mallei-,  426 
sn.-i[>-.  425 

stiiT,  rubber-band  e.\crciser  for,  40 
tenosynovitis  ot,  74 
triRRcr-,  425 
First  aid  in  fractures,  221 
crania!  nerve,  involvement,  in  head  in- 
jur>',  486 
Fissure  of  Rolando,  462 
of  Sylvius,  463 
parieto-octipital,  463 
Fissures  of  brain,  464 
Flat-foot,  426 
paralytic  form,  427 
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Flat-foot,  static  form,  436 
symptoms,  427 
traumatic,  427 
treatment,  428 
Floating  kidney,  666 
patella,  135 
ribs,  284 
Fluoroscopic  examination,  713 
Focal  epilepsy,  490 
Foot,  dislocation  of,  210 
fiat-,  426.     See  !^  Plat-foot. 
fractures  of,  408 
pronated,  436 

riKht,  blood-supply  in  and  aromid,  103 
splay-,  426 
Football  knee,  116 
Foot-drop  in  fractures  of  leg,  385 

in  peroneal  paralysis,  601 
Forearm,  fractures  of,  315 
summary,  33Q 
left,  blood-supply  in  and  around,  98 
right,  blood-supply  in  and  around,  97 
Foreign  bodies,  439 
in  bladder,  448 
in  bronchi,  441 

treatment,  443 
in  ears,  440 
in  esophagus,  445 
treatment,  446 
in  eyes,  439 
in  heart,  556 
in  intestines,  447 
in  lunRS,  444 

treatment,  445 
in  nose,  441 
in  pericardium,  556 
in  stomach,  446 
in  throat,  441 
in  trachea,  442 

treatment,  443 
in  urethra,  447 
in  uterus,  448 

treatment,  449 
in  vagina,  448 

treatment,  449 
x-rays  in  localization  of,  715 
Fourth  cranial  nerve,  involvement,  in  head 

injury,  486 
Fourth-of-JuIy  tetanus,  49 
Fracture-dislocation  of  coccyx.  199 

of  spine,  525.       See  also  Spine,  fracturc- 

dislocation  0/. 
treatment,  166 
Fractures,  213 
active  motion  in,  226 
articular,  232 
Barton's,  338 

reversed,  338 
bending,  213 
Bennett's,  341 
blebs  in,  218  . 

method  of  opening,  222 
bullet,  231 

treatment  of,  231 
causes,  314 
of  impaired  union,  217 


Fractures,  chauffeur's,  336 

treatment  of,  338 
closed,  313 

Colles',  325.     See  also  Cetles'  fracture. 
complete,  313 
complications,  319 
compoimd,  213,  238 

after-treatment,  339 

treatment,  general,  230 
primary,  3  28 
crepitus  in,  219 
delayed  union,  217,  337 
delirium  tremens  in,  220 
dbplacement  directions,  215 
fat  embolism  in,  220 
faulty  union,  217 
fibrous  union,  217 
first  aid  in,  221 
frequency,  215 
green-Slick,  213 
healing  by  first  intention,  316 

by  secondary  intention,  316 

impaired,  217 

process,  214 
impaired  healing,  317 
incomplete,  213 
Lane's  plates  in,  236 
malar,  273 

treatment,  274 
navicular,  413 
non-union,  217,  337 
of  acetabulum,  350 
of  ankle,  399 
of  astragalus,  408 

treatment,  409 
of  breast-bone,  383 
of  calcaneum,  410 
of  capitellum,  314 
of  carpal  bones,  339 

causes,  340 
of  clavicle,  274-     See  also  Clavicle,  frac- 
ture of. 
of   collar-bone,    274.    See  also  Clavicle, 

fracture,  of. 
of  coronoid  process,  318 
of  costal  cartilage,  291 
of  epiphysis  of  humerus,  394 

treatment,  295 
of  femur,  351.    See  also  Femur,  fracture 

of. 
of  fibula,  383.     See  also  Fibula,  fractures 

of. 
of  fingers,  343 

treatment,  344 
of  foot,  408 
of  forearm,  315 

summary,  339 
of  hip,  352 
of    humenis,    291. 

friK lures  of. 
of  ilium.  348 

treatment,  35° 
of  ischium,  350 
of  knee-cap,  377 
of  knuckle,  341 
of  leg,  382 


See    also   Humerus, 
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Fractures  of  leg,  summary,  407 
of  lower  end  of  humerus,  306 
causes,  307 

hyf>erflexion  position  in,  309 
Jones'  position  in,  30Q 
symptoms,  308 
treatment,  308 
jaw,  266 

Matas'  splint  for,  26S 
treatment,  167 
erf  lung,  550 
of  malleolus,  406 
treatment,  407 
of  metacarpal  bones,  341 

treatment,  342 

of  metatarsal  boccs,  413 

results  in,  414 

treatment,  414 

of  neck  of  femur,   dislocation  of  hip  and, 

di^crentiation,  304 
of  nose,  269 
causes  and  sites,  269 
complications,  273 
metal  splint  in,  273 
symptoms,  271 
treatment,  272 
of  olecranon,  315 
treatment,  3 1 7 
of  oscalcis,  410 
results  in.  413 
treatment,  411 
of  patella,  377.    Sec  also  Patella,  frac- 
tures of. 
of  pelvis,  344.     See  also  Pelvis, frdclures  of. 
of  penis,  572 
of  pubis,  350 

of   radius,    315.     See  also   Radius,  frac- 
tures of. 
of  ribs,  2j4.     See  also  Ribs,  fractures  of. 
of  sacrum,  534 
of  scaphoid,  340,  413 
Of  scapub,  281.     See  also  Scapula,  fnic- 

liire  of. 
of  shaft  of  humerus,  301 
compliLatiiins,  305 
treatment,  303 
of  shoulder-blade.  281 
of  skull,  23Q.     See  also  Skull,  fractures  of. 
of  spine,  509 

treatment,  510 
of  sternum,  28; 

sites  and  varieties,  283 
symptoms,  283 
treatment,  283 
of  surgical  neck  of  humerus,  295 

treatment,  200 
of  tarsal  bones,  408 

of  tibia,  382.     See  also  Tiba,  fractures  of. 
of  toes.  414 

treatment,  415 
of  trochanter,  361 
of  tuberosities  of  humeru?.  294 
of  ulna,  315.     Sec  also  Ulna, fractures  of. 
of  upper  jaw,  269 
open,  213,  228 
operative  treatment,  235 


Fractures,  passive  1 
periosteal,  loS 
bridge,  216   • 
pinning,  235 
plaster-of-Paris  b 
plating,  236 
pneumonia  in,  32 
Pott's,  39Q.     See 
reduction  of,  222 
restoring  functioi 
results  in  general 
semilunar,  341 
sepsis  in,  220 
setting  of,  222 
simple,  213 
special,  239 
splints  in,  221 
spontaneous,  418 
sprain-,  108,  112 

of  wrist,  118 
supramalleolar,  ( 
symptoms,  217 
traumatic  deliriu 
treatment,  221 
operative.  235 
indications  f 
material  use 
metal  pins  a: 
suture  methi 
time  for,  23; 
varieties,  213 
vicious  union,  21 
window  casts  in, 
x-rays  in,  713 
Freud's  psycho-ana 
Fright  neurosis,  63 
Frog  felon,  69 
Frontal  lobes  of  bri 
Frost-bites,  622 
Fungus  cerebri,  48- 

ray-,  58 
Furunilcs  of  hand, 
Furunculosis,  bone, 

Gall-bladder,  wo 
Ganglia,  basal,  lcsi< 
Ganglion,  424 

compound,  126,  j 

of  wrist,  125 

simple,  424 

spinal,  49S 

treatment,  423 
Gangrene,  604 

emphysematous. 
Gangrenous  erysipt 
Gas,  coal-,  lomponi 

illuminalinK.  forr 

injurj'  from,  6= 

treatment,  6 

oil-,  640 

water-,  640 
Gaseous  phlegmon. 
Gas -poisoning,  chrc 
Castro-intestinal  di 
Gastrotomy  for  for 
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Genitals,  injuries  of.  570 

wounds  of,  570 
Genii  carriers,  46 

Gibney's  dressing  for  ajikle  injuries,  no 
Glanders,  57 
chronic,  57 
treatment,  58 
Glass  arm,  107 
Gl£nard's  disease,  66q 
Globus  hystericus,  6qo 
Glossopharyngeal  nerve,  injury,  590 

involvement,  in  head  injury,  488 
Glove  anesthesia  in  hysteria,  688 
Greenstick  fracture,  313 

of  radius,  320 

of  tibia,  390 

of  ulna,  310 
Gun-stock  deformity  in  fracture  of  humerus, 

314 
Gustatory  area  of  brain,  467 
Gyri  of  brain,  464 
Gyms  frontalis  medius,  466 


Habitual  dislocation  of  shoulder,  18^ 
Hairpin   splint  for   fracture-dislocation  or 

sprain  of  finger,  344 
Hallux  vafeus,  133 
Hammer-toe,  428 
Hand,  boils  of,  67 
treatment,  68 
carbuncles  (rf,  68 
treatment,  68 
claw-,  598 

collar-button  abscess,  6q,  83 
deformities  of,  424 
fascial  space,  infections,  83 
furuncles  of,  67 
infections  of,  63 
anatomy,  63 
causes,  63 
deep,  70 
pathology,  61 
sui>erficial,  63 
left,  blood -supply  in  and  around,  98 
lymphangitis  of,  70 
deep,  71 
treatment,  71 
phlegmonous  lymphangitis,  70 
shirt-stud  abscess,  69 
suppurative  tcnosyno\ntis,  74 
tendon  sheaths,  infection,  74 
symptoms,  76 
treatment,  77 
web-space  abscess  of,  83 
Harvard  crow-bar  case,  262 
Hawley's  extension  table,  366 
Head,  injuries  of,  450 
complications,  478 
extracranial  forms,  450 
intracranial  forms,  453 
sequels,  478 
inflammatory,  478 
non-inflammatory,  483 
of  nervous  origin,  485 
vounds  of,  450 


Hearing  in  hysteria,  693 
involvement  of,  in  head  injury,  485 
stethoscope  test  for,  71J 
Heart,  bullet  wounds,  553 
foreign  bodies  in,  556 
injuries  of,  552 
penetrating,  553 
treatment,  554 
stab  wounds,  SS3 
wounds  of,  552 
Heat  exhaustion,  610 
stroke,  620 
treatment,  621 
Heel  bursitis,  132 
painful  429, 
policeman's,  429 
Hematocele  of  tunica  vaginalis,  573 
Hematoma,  85 
of  dura  mater,  470 
of  nail,  87 
of  scalp,  450 
of  scrotum,  573 

of  septum  in  fracture  of  nose,  273 
pulsating,  606 
subungual,  87 
treatment,  86 
Hcmatomyelia,  511 

Brown-S^quard  paralysis  in,  514 
diagnosis,  514 
motor  paralysis  in,  513 
paralysis  in,  513,  514 
primary  focal,  512 
sensory  paralysis  in,  514 
symptoms,  513 
Hematorachis,  510 
Hemiplegia,  crossed,  470 
Hemorrhage  and  shock,  coexistence,  90 
cerebral,  in  fracture  of  skull,  252 
cortical,  in  fracture  of  skull,  252 
epidural,  470 
extradural,  470 

in  fracture  of  skull,  252 
prognosis,  474 
treatment,  473 
from  wounds,  treatment,  18 
in  fractures  of  ribs,  290 
of  skull.  252 
diagnosis,  252 
treatment,  256,  258 
intra-abdominal,  treatment,  562 
intracerebral,  476 
intracranial,  470 
of  brain,  470 
spinal,  510 

extradural,  510 
extramedullary,  510 
intradural,  jii 
intramedullary,  511 
treatment,  515 
subarachnoid,  476 
subdural.  475 

in  fracture  of  skull,  252 
Hemorrhagic  synovitis,  134,  141 
Hemothorax  in  fractures  of  ribs,  287 
Hernia,  652 
cerebri,  484 
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lumher.  :-5^ 

o:  hmir  r.iii^a.'3tmg  fracture  of  skull,  266 
oi'  Ptzn  ■*■  rraJMJf.  odo 
paar5«ii:>ic.  ^59 
SCTfUkl.  i-=n 

Hr}'>  aacnii  ;»uigancot  of  knee,  159 
H^.  tnir.CKisly  oi.  for  bony  ankylosis, 
Mizriy'*  method.  151-155 
buTsiii..  -.^ 
dbii.v^&ti.'ci  of.  X)i 
.KI&~  sKbhMi  01  reduction.  J05 
4zie:i.T.  -XUis'  method  erf  reduction,  206 

::«itiE«H.  iob 
I^^-«'f  method  of  reduction.  205 
ci^a«»-  .MI 

i±fervntiU  points.  J04 
iritT-int  o(  nevk  trf  femur  and,  differ- 

entt^tiiw.  :xH 
ovi.  cnutnKnt.  job 
^NCim^iiV  method  of  reduction,  205 
fii-atpioms.  zoi 
tnuunvnt.  204 
uorvduced.  treatment,  206 
^nrwtKS.  202 
trai.tujrs  of.  ,552 
H^>-.foict.  left.  bloud-suiq)ly  in  and  around, 

Ht^itWi*  splint.  374 
Hv.'hnxnjn  ivlor  test,  708 
Hojrkiiic.  m«iin.-<legal  phases,  736 
Ho['tv-S;vUT  test  for  demonstrating  carbon 

T'otK'xiil  in  bkxHl.  ((39 
Hor**.-'-  lail.  40S 
lU>s{'iu!  Iivk.  037 
Hot;ri;U:^*  hydixxrlc.  575 
Hou^nuidV  kneo.  1 27 
Hunwru^,  lrj(  lures  of,  291 

I.  a  uses.  20,; 

i!iai»n(lylur.  307 

>IUj;riisU,  20,! 

qiiiomlyk-s,  313 

^.■^>^l>hy^<■#.  204,  313 
tivalincnl  i>f,  205 

iwuniLil  londyle.  311 
triMlmi'iit.  31- 

inm-stivk  lii'formity  in,  314 

intcrn.U  n'nilyli',  312 
irviitnii-nt.  313 

low  su]ir;n"mty!ar.  307 

lower  cml.  30" 

i;i lists,  307 

liyiHTlli.-\ion  |)0!;ition  in,  309 

Ji'rn->'  iMisitiim  in,  309 

syni|>lonis,  308 

trfitlmint,  308 
of  shaft,  301 

compliiiitions,  305 
trcatniL'nt,  303 
Mtes  and  varieties,  293 


Humerus,  fractures  of,  summary,  314 
supracondyloid,  306 
T-shaped,  307-309 
Y-shaped,  307 
surgical  neck,  295 

treatment,  299 
treatment,  293 
tuberosities,  294 
Hydrocele,  abdominal,  574 

bilocularis,  575 

bour-glass,  575 

of  spermatic  cord,  575 

of  tunica  vaginalis,  574 

Andrews'  operation,  576 
Jaboulay's  operation,  576 
Hydrophobia,  53.    See  also  Rabies. 
Hydrops,  intermittent,  143 
Hj-men,  injury  of,  577 
H)7>ereslhesia  areas  in  hysteria,  685,  6S8 
H>'per{lexion  position  in  fractures  of  loner 

end  of  humerus,  309 
Hypochondriasis,  traumatic  neuroses  and, 

dificrentiation,  701 
H>TX)gIossal  nerve,  injury,  592 

involvement,  in  head  injury,  488 
Hypothenar  spare,  abscess  of,  69 

treatment,  84 
Hypothetical  question,  733 
Hysteria,  670,  682 

accidents  of,  683 

anesthesia  areas,  685,  687,  688 

barometers,  693 

causes,  683 

cerebellar,  687 

clonic  convulsion  in,  691 

complicating  fractures  of  skuU,  365 

ricfmilion,  683 

diflerential  diagnosis,  701 

em|)rosthotonos  in,  691 

glove  anesthesia  in,  688 

hearing  in,  (>gi 

hyiH'resthcsia  areas  in,  685,  688 

major,  690 

minor.  690 

motor-sensorj'  form,  686 

»)pisth()lonos  in,  b^i 

proKiosis,  605 

psyihir  form.  689 

RombtT^  symptom  in,  695 

smell  in,  (h)4 

s|M.vi;i]  sense  forms,  692 

siieeih  in,  <x)3 

stiKmala,  683 

sltH-kinfT  anesthesia  in,  688 

sj-mjiloms,  <)84 

taihe  c^r^bralf  in,  686 

taste  in,  ()04 

Irc;ilmcnt,  (Kiq 

vision  in,  692 
Hystcrir  areas,  685 

arthritis,  689 

coma,  (iQi 

joints.  (>S8 

SJKltS,  (185 

tcm|x;ramL-nl,  683 
zones,  b&s 
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Hysterogenetic  zones,  683 
Hysteroneurasthenia  after  head  injury,  494 


Idiopathic  tetanus,  4q 
Ilium,  fractures  of,  34S 

treatment,  350 
Illuminating  gas,  fonns  of,  640 
injury  from,  638 
treatment,  640 
Immersion,  injuries  due  to,  643 
Incised  wounds,  17 
Incur\'ation  of  neck  of  femur,  419 
Index,  kidney,  667 
Index-finger,   injection   of   tendon   sheath, 

treatment,  79 
Infection  of  hand,  62.    See  also  Hand,  in- 
fections of. 

of   wounds,   30.    See  also   Wounds,   in- 
fection of. 
Inflammation  of  bursa,  127 

of  spinal  cord,  525 

of  tendons,  125 
treatment,  126 
Infraction  of  neck  of  femur,  439 
Inguinal  canal,  652 

bemia,  652.     See  also  Hernia,  in^uinul. 
Inhalation,  smoke,  injuries  due  to,  645 
Insanity  after  head  injury,  493 
treatment,  495 

complicating  fracture  of  skull,  265 
Insolation,  620 

Insufflation,  intratracheal,  645 
Intention  tremor  in  hysteria,  687 
Intercondyloid  fracture  of  femur,  372 

treatment,  374 
Intercostal  neuralgia  in  fractures  of  ribs,  290 
Interdental  splint  for  fracture  of  lower  jaw, 

267 
Intermittent  claudication,  604 

hydrops,  142 
Intestinal  anthrax,  56 
Intestines,  foreign  bodies  in,  447 

wounds  of,  treatment,  565 
Intra-abdominal    hemorrhage,    treatment, 

injury  m  general,  560 
treatment,  561 
with  extemal  wound,  561 
without  external  wound,  560 
Intracerebral  hemorrhage,  476 
Intracranial  dama^^e  in  fractures  of  skull,  151 

hemorrhage,  470 

tension,  456,  457 
Intradural  spinal  hemorrhage,  511 
Intramedullary  spinal  hemorrhage,  511 

splint,  116 
Intrathoracic  injuries,  548 
Intratracheal  insufflation,  645 
Ischium,  fractures  of,  350 
Involucrum,  418 
Iodoform  injection  in  tetanus,  53 


Jaboulay's  operation  for  hydrocele,  576 
Jack-knife  posture,  118 


Jacksonian  epilepsy,  490 

complicating  fracture  (A  skull,  365 
Jaw,  lower,  dislocation  of,  167 
symptoms,  168 
treatment,  169 
fractures  of,  266 
Matas'  ^lint  for,  368 
treatment,  367 
lumpy,  58 

upper,  fractures  of,  369 
Jerk-finger,  425 
Joint,  Charcot,  136 
false,  217 
thixjwer,  165 
water  on,  134 
Joints,  blood-supply  in  and  around,  93-103 
Brodie's,  688 

bullet  wounds,  treatment,  38 
hysteric,  688 
injuries  of,  93 
sprains  of,  107 
wounds  of,  93 
treatment,  104 
Jones'  position  in  fracture  of  lower  end  of 
humerus,  30Q 
test  in  Pott's  fracture,  404 


Kanavel's  inci»on  for  felon,  64 
for  paronychia,  66 

line,  74 

triangle,  79 
Keen's  operation  for  Dupuytren's  contrac- 
tion, 437 
Keloids,  39 

treatment,  40 
Kidney,  anatomy  of,  665 

corset,  668 

displacement  of,  663 
treatment,  668 

embolism,  606 

iixatian,  66S 

floating,  666 

index.  667 

movable,  666 

wandering,  666 

wounds  of,  treatment,  567 
Kitasato's  treatment  of  tetanus,  53 
Klumpke's  palsy,  593 
Knee,  adhesive  strapping,  115 

arthroplasty    of,    for    bony    ankylosis, 
Murphy's  method,  155-159 

burss  of,  128 

dislocation  of,  207 

football.  116 

Hey's  internal  derangement,  159 

housemaid's,  127 

slipping  cartilage,  159 

sprain,  114 
diagnosis,  116 

stiff,  rubber  band  exerciser  for,  217 

structures  of,  138 

synovitis  of,  114,  135 
chronic,  treatment,  140 
recurrent,  treatment,  140 
treatment,  136 
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Knec-caji,  fractures  of,  377 

Knee-joint,    right,    blood-supply    in    and 

around,  100,  loi 
Knuckle,  fracture  of,  341 
Kochcr's  method  of  reducing  dislocation  of 
shoulder,  178 
operation   for   Dupuytren's   contraction, 
437 


Lacerated  ligaments  of  spine,  508 

wounds,  17 
Laceration  of  brain,  455 

of  lung,  550 

of  meninges  in  fracture  of  skull,  252 

of  nencs,  582 
treatment,  583 

of  pleura,  548 

of  spinal  cord,  520 
treatment,  522 

of  viscera,  treatment,  564 
Lame  back,  119,  509 
Lane's  plates  in  fractures,  236 
Laryngotraclieotomy  for  foreign  bodies,  444 
Laudable  pus,  31 
Law,  Sherrington's,  536 
Lawn  tennis  arm,  107 
Leg,  avulsion  of,  27 

fractures  of,  383 
summarj",  407 

rider's,  107 

sensory  nerves,  599 

ulcer  of,  42,  613 
treatment,  43 
Lennhoff  and  Bechcr's  kidney  index,  667 
Lenticular  nuclei  of  brain,  lesions,  469 
Lci>tomcningitis,  internal,  after  head  injurj', 

479 
purulent,  after  head  injuiy,  479 

Ligaments,  lacerated,  of  spine,  508 

uterine,  6O1 
Line,  Kanavcl's,  74 

N'ilaton's,  355 
Little   finger,  infection   of  tendon   sheath, 

treatment.  80 
Liver,  displaienient  of,  668 

wounds  of,  treatment,  566 
Localization,  cerebral,  462 
Lock  stitch,  continuous,  19 
Lock-finger,  4:^ 

Lockjaw.  49.     See  also  Tetanus. 
Loose  cartilage,  150 
Lumbago,  traumatic,  118,  508 
Lumbar  hernia,  658 

puncture  in  cumprcs^sion  of  brain,  461 
in  frattures  of  skull,  250 
Lumpy  jaw,  58 
Lung,  anatomy  of,  543 

contusions  of,  549 

foreign  bixiics  in,  444 
treatment,  445 

fracture  of,  550 

injury  of,  549 
treatment,  550 

laceration  of,  550 

rupture  of,  550 


Lung,  wounds  of,  549 
Lunginotor,  641 

Luxation,  162.    See  also  Dislocations. 
Lymphadenitis,  31,  614 
Lymphangitis,  31,  614 
of  hand,  70 
deep,  71 

phlegmonous,  70 
treatment,  71 
reticular,  614 
tubular,  614 
Lymphorrhagia,  subcutAneous,  614 
Lymph- vessels,  injuries  of,  614 
wounds  of,  614 


Mackesiuh  sulphate  in  tetanus,  52 
Main  en  griSe,  598 
Klalar  fracture,  273 

treatment,  274 
Malgaigne's  dressing  in  fractures  of  ribs,  180 
Malignant  edema,  59 

symptoms,  60 

treatment,  60 
pustule,  56 
Malingering,  traumatic  neuroses  and,  dif- 
ferentiation, 702 
Malleolus,  fractures  of,  406 

treatment,  407 
Mallet-finger,  426 
Mammary  zones,  685 
Mannkopff  test,  509,  675 
Mask,  ecehymotic,  290 
Matas'  operation  for  aneurysm,  608 

splint  for  fracture  of  lower  jaw,  268 
Mayor's  scarf  sling  in  fracture  of  clavicle. 

278 
Mayo's  method  of  draining  knee-joint,  14O 
Median  ner\e,  injury  of,  596 
Mediastinum,  injuries  of,  544 
Medicolegal  phases,  717 

accident  insurance  cases,  722 

assault  cases,  736 

casually  cases,  722 

compensation  law  cases,  720 

coroner's  cases,  735 

criminal  cases,  726 

dwuments  relating  to  condition  of  pa- 
tients, 71Q 

fractures  of  skull,  736 

homicide.  736 

hyfKjlhctical  question,  733 

physical  examination  of  claimant  for 
damages.  727 

poisoning,  736 

relation  of  injur>-  to  disease,  724 
Memory,  defects  of,  in  fracture  of  skull,  264 
Meningeal  apoplexy,  47° 
Meninges,  infection  of,  after  injurj'  of  head, 

478 
laceration  of,  in  hemorrhage  of  skull.  -'52 
Meningitis  complicating  fracture  of  skull, 

262 
septic,  after  injur>-  of  head,  478 
serous,  543 
spinal,  traumatic,  525 
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Meningitis,  traumatic,  479 
Meningo-encephalitis    after    head    injurj-, 

479 
Meningomyelitis,  traumatic,  525 
Mental  conditions  complicating  fractures  'ji 

skull,  265 
Metacarpal  buncs,  fractures,  341 
treatment,  342 
dislocation,  187 
treatment,  188 
Metacarpophalangeal  dislocation,  188 
Metal  plates  in  fractures,  23$ 
Metatarsal  bones,  fractures,  413 
results  in,  414 
treatment,  414 
Mctatarsalgia,  42S 

treatment,  429 
Middle  linger,  infection  of  tendon  sheath, 

treatment,  79 
Mikulicz  packing,  566 
Milk -leg,  60Q 
Miner's  elbow,  130 
Miscarriage,  646 
after-treatment,  649 
causes,  647 

differential  diagnosb,  649 
frequency,  646 
relation  of  trauma,  647 
symptoms,  648 
treatment,  649 
varieties,  O46 
Momburg  constrictor,  22,  562 
Moore's  dressing  and  sling  for  Colles'  frac- 
ture, 334 
Moorhcad's  demountable  drill,  367 
plaster-of- Paris    abduction    method    in 
fracture  of  clavicle,  278 
Morton's  disease,  428 

toe,  602 
Motor  area  of  brain,  464 
oculi  nerve,  involvement,  in  head  injur)'. 
486 
Movable  kidney,  066 
AIucous  membrane,  stab  wounds,  29 
Muffled  crepitus  in  fracture  of  epiphysis  of 

humerus,  313 
Murphy's  method  of  arthroplasty  of  elbow 
for  bony  ankylosis.  147-151 
of  hip  for  bony  ankylosis,  151-155 
of  knee  for  bony  ankylo^,  155-159 
of  proctoclysis  in  shock,  91 
operation    for    recurring    dislocation    of 
shoulder,  182,  183 
Muscles  of  abdominal  wall,  rupture,  559 

of  chest,  rupture,  545 
Muscular  system,  instability  in,  complicat- 
ing fracture  of  skull,  264 
Musculospiral  nerve,  injury,  595 

treatment,  596 
Myelitis,  acute,  525 
chronic,  525 
traumatic,  525 
Myositis  ossificans,  86,  422 
progressive,  422 
traumatic,  422 
treatment,  423 


Xail,  hematoma,  87 
Navicular  fractures,  413 
Negri  bodies,  54 
N^laton's  line,  355  . 
Nephrojiexy,  008 
Nephrorrhuphy,  668 
Ner\-es,  anastomosis  of,  585 
blocking,  in  crushing  wounds,  23 
contusion  of,  580 
injuries  of,  578 
laceration  of,  582 
treatment.  583 
scnsor>-,  of  arm  and  leg,  599 
stretching  of,  581 
suture  of,  583-586 
wounds  ol,  578 
Ner\'ous  prostaiion,  673.    See  also  Neiiras- 

llieniii. 
Neural  invoKement  complicating  fracture 

of  skull,  2(>2,  264 
Neuralgia,  intercostal,  in  fractures  of  ribs, 
290 
of  sciatic  ner\'e,  600 
Neurasthenia.  O70,  673 
after  head  injur>-,  494 
causes,  673 
cerebral,  674 
cerebrospinal  form,  674 
complicating  fractures  of  skull,  265 
defmition,  b73 
diagnosis,  bSi 

diJTercntial,  682,  701 
Mannkopff-Rumpf  test  in,  675 
motor  form,  676 
prognosis.  005 
relocation  test  in,  675 
sexual.  678 
spinal,  674 
symptoms,  674 
treatment,  699 
visceral  forms,  677 
Neuritis,  traumatic,  578 

treatment,  580 
Neurorrhaphy.  583-586 
Neunises  after  head  injury,  494 
electric,  ^31 
fright.  632 
traumalic,  670 
differential  diaRnosis,  701 
fakir  and,  differentiation,  702 
hypochondriasis    and,    differentiation, 

701 
malingering  and,  diiferentiation,  702 
prognosis,  60S 
treatment,  6qo 
Ninth  cranial  nerve,  injury,  590 

involvement,  in  head  injury,  488 
.'^osc,  anatomy  and  landmarks,  269 
foreign  bodies  in.  441 
fractures  of,  269 

causes  and  sites,  269 
complications,  273 
metal  splint  in,  272 
results.  273 
symptoms,  271 
treatment.  272 
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Obliterative  endarteritis,  603 

Obturator  hemia,  658 

Oculomotor  nerve,  involvement,  in  head 

injury,  486 
Ohm,  definition  of,  O23 
Oil-gas,  640 
Olecranon  bursitis,  130 

fracture  of,  315 
treatment,  317 
Olfactory  area  of  brain,  467 

nerve,  involvement,  in  head  injury,  486 
Opiathotonos,  50 

in  hysteria,  691 
Opium-habit  in  fractures  of  skull,  253 
(^tic  nerve,  involvement,  in  head  injur>', 
486 

thalamus,  lesions,  469 
Orchitis,  traumatic,  576 
Os  calcis,  fractures,  410 
results  in,  413 
treatment,  411 

trigonum,  409 
Osteoblasts,  214 
Osteomyelitis,  417 

pathology  of,  418 

symptoms,  419,  420 

traumatic,  417 

treatment  of,  430 
Osteoperiostitis  ossificans,  toxic,  416 
Ovarian  zones,  685 


Pachymeningitis  externa  after  head  injury, 
478 

piirulent,  after  head  mjury,  478 
Pain  in  back,  1 19,  509 
Painful  heel,  429 

Palmar  abscess,  extensive,  line  of  incision 
for,  79 
middle,  treatment,  82,  83 
Pancreas,  wounds  of,  treatment,  570 
Paralyses  after  head  injuries,  485 
ParaiysL'!,  Bell's,  586 

Broivn-Siquard,  in  hematomyelia,  514 

crossed,  587 

crutch,  579 

Erb's,  592 

facial,  586 

in  hematomyelia,  513,  514 

Klumpke's,  503 

median  ner\e,  597 

musculospiral,  595 

peroneal,  601 

plantar  ncn'e,  602 

popliteal,  601,  602 

sciatic  nerve,  599 

Sunday  morning,  595 

ulnar  nerve,  508 
Parietes,  relation  of  \'iscera  to,  669 
Parielo-occii)it;il  fissure,  463 
Paronychia,  65 

treatment,  66 
Pars  ope  re  u  la.  466 
Pasteur's  treatment  of  rabies,  ss 
Patella,  clicking,  135 

dislocation  of,  208 


Patella,  dislocation 
treatment,  209 
floating,  13s 
fractures  of,  377 
causes,  377 
disability  i>erio 
refracture  in,  3 
results  in,  381 
sites  and  variel 
Stimson's  treat 
symptoms,  378 
treatment,  378 
Patellar  tendon,  ru] 
Patheticus    nerve, 

injury,  486 
Pelvis,  fractures  of, 
bladder  involvi 
summary,  351 
urethral  in  vol  v 
with  in  Impel  vi 
treatment, 
without  intrapi 
Penetrating  wound, 
Penis,  contusions  ol 
fractures  of,  572 
injur>-  of,  570 
wounds  of,  570 
Perforation  of  visce 
Peri-arteritis,  603 
Pericarditis,  traumi 
Pericardium,  foreigi 
injuries  of,  552 

treatment,  554 

wounds  of.  552 

Perineuritis,  traumi 

treatment,  580 

Periosteal  bridge,  2 

fracture,  108 
Periostitis,  416 
acute,  416 
chronic,  416 
traumatic,  416 
treatment,  417 
Peritonitis,  traumai 
Pernio,  622 
Peroneal  nerve,  inji 
Pes  planus,  426 
Petit  s  triangle,  her 
Phlebitis,  31,  609 

treatment  of,  6ic 
Phlebosclerosis,  611 
Phlegmasia  alba  do 
Phlegmon,  gaseous. 
Phlegmonous  er>'sip 
lymphangitis  of  r 
Phrenasthenia,  695 
Pillow  splint  for  kn 
Pinning  fractures,  : 
Pituitrin  in  shock,  < 
Plantar  ncr\cs,  inj'i 
Planlaris  tendon,  ri 
Plastcr-of- Paris  bar 
Plates,  Lane's,  in  fr 
Plating  fractures,  2, 
Pleura,  injury  of,  5. 
laceration  of,  548 
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Pleurisy  in  fractures  of  ribs,  289 

traumatic,  543,  548 
Pleuropneumonia,  traumatic,  55° 
Pleurothotonos,  50 
Plexus,  brachial,  injury  of,  592 
Pneumogastric  nerve,  injury,  590 

involvement,  in  head  injury,  488 
Pneumonia  complicating  fracture  of  skull, 

262 
in  fractures,  aao,  221 

of  neck  of  femur,  358 

of  ribs,  289 
traumatic,  543,  550 
Pneumothorax  in  fractures  of  ribs,  287 
Point,  Erb'a,  592 

tying,  571 
Poisoning,  carbon  monoxid,  638 
from  coal-gas,  640 
from  illuminating  gas,  638 
gas-,  chronic,  638,  641 
medicolegal  phases,  736 
Policeman's  heel,  419 
Pons  varolii,  462 

lesions,  468,  469 
Position,  Trendelenburg,  661 
Postoperative  hernia,  659 
Pott's  fracture,  399 

causes,  400 

disability  period,  406 

Dupuytren's  splint  in,  405 

Jones'  test  in,  404 

modified,  399 

results  in,  40s 

Stimson's  ^Unt  in,  404 

symptoms,  401 

treatment,  402 

varieties  and  sites,  400 
Popliteal  nerve,  external,  injury  of,  601 

internal,  injury  of,  603 
Postcalcaneal  bursitis,  429 
Postoperative  embolism,  605 
Posture,  jack-knife,  118 
Pregnancy,  interruption  of,  646 
Prepatellar  bursitis,  117 
Primary  couple  of  Wylie,  468 
Proctoclysis,  Murphy's  method,  in  shock, 

91 

Prolapse  of  uterus,  665 
visceral,  relation  of  injury  to,  651         1 

Pronated  foot,  426 

Prone  pressure  method  of  artificial  respira- 
tion, 644 

Prostate,  injury  of,  577 

Pseudarthrosis,  217 

Pseud  ohydrophobia,  54 

Psychic  shock,  88 

Psycho-analysis,  684 

Psychoses  after  head  injury,  494 
treatment,  495 

Pubis,  fractures  of,  350 

Pulmonary  anthrax,  56 
apoplexy,  550 
embolism,  605 

Pulmotor,  641 

Pulpification  of  spinal  cord,  521 

Pulsating  hematoma,  606 
48 


Pulsations  complicating  fractures  of  skull, 

366 
Puncture,  lumbar,  in  compression  of  brain, 
461 
in  fractures  of  skull,  250 
Punctured  wounds,  17 
Purulent  arthritis,  144 
treatment,  146 
leptomeningitis  after  head  injury,  479 
pachymeningitis  after  head  injury,  478 
synovitis,  134,  141 
treatment,  142 
Pus,  laudable,  3 1 
Pustule,  malignant,  56 
Pyemia,  31,  32 
Pyocyaneus  infection  of  wounds,  31 


QuADBicEPS  tendon,  rupture,  125 


Rabies,  53 
diagnosis,  55 
dumb,  54,  56 
furious  form,  55 
Pasteur's  treatment,  55 
prognosis,  55 
symptoms,  54 
treatment,  55 
Radius,  fractures  of,  31J  ^ 

greenstick,  320 
of  head,  319 
of  neck,  319 
of  shaft,  319 
complications,  334 
treatment,  321 

Volkmann's  contracture  in,  324 
of  styloid  process,  339 
Rail-fence  dressing  for  synovitis  of  knee,  136 
Railroad  brain,  670 

Railway  employees,  ear  tests  for,  709,  711 
eye  tests  for,  706,  711 
spine,  516,  670 
Rainey's  tripod  splint,  374 
Ray-fungus,  58 
Recurrent  dislocation  of  patella,  209 

of  shoulder,  183 
Reflex  epilepsy,  489 
Rehn's  method  of  controlling  hemorrhage 

in  heart  injuries,  555 
Reid's  base  line,  463 
Relocation  test  in  neurasthenia,  675 
Respiration,  artificial,  in  drowning,  643 
Schafcr  method,  644 
Sylvester  method,  644 
Rest  for  wounds,  21 
Retrodisplacement  of  uterus,  662 
Retroflexion  of  uterus,  663 
Retropharyngeal  abscess,  method  of  incis- 
ing. 36 
Retroversion  of  uterus,  662 
Reversed  Barton's  bandage,  339 
Ribs,  dislocations  of,  172 
false,  384 
floating,  384 
fractures  of,  2S4 
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Ribs,  fractures  of,  causes,  284 
complicallons,  289 
emphysema  in,  286 
hemorrhage  in,  390 
hemothorax  in,  287 
intercostal  neuralgia  in,  390 
Malgaigne's  dressing  in,  289 
pleurisy  In,  2S9 
pneumonia  in,  289 
pneumothorax  in,  287 
sites  and  varieties,  285 
strapping  chest  in,  288,  289 
symptoms,  285 
traumatic  asphyxia  in,  290 
treatment,  287 
true,  284 
Rider's  leg,  107 
Rtdlon-Thomas  splint,  558 
Ring-finger,   infection    of    tendon   sheath, 

treatment,  79 
Risus  sardonicus  in  tetanus,  jo 
Rolandic  area,  462 
Rolando's  fissure,  462 
Romberg  symptom  in  hysteria,  695 
Rdntgen  rays,  713.    Sec  also  x-rays. 
Rubber  band  exerciser  for  stiff  ankle,  227 
elbow,  226 
fingers,  40 
knee,  227 
wrist,  226 
bands  for  drains,  38 
drainage,  38 
Rubber-tissue  drains,  38 
Run-around,  65 

Rupture  of  Achilles'  tendon,  124 
(rf  adductor  tendons  of  thigh,  125 
of  biceps  tendons,  125 
of  chest  muscles,  545 
of  lung,  sso 

of  muscles  of  abdominal  wall,  559 
of  patellar  tendon,  124 
(rf  plantaris  tendon,  124 
of  quadriceps  tendon,  125 
of  soleus  group  of  tendons,  124 
of  tendons,  121 

open,  treatment,  12a 
of  triceps  tendons,  125 


Sacro-iliac  dislocation,  200 

region,  adhesive  strapping,  1 20 

sprains,  120 
chronic.  120 
Sacrum,  fracture  of,  534 
Sayre's  dressing  in  fracture  of  clavicle,  278 
Scalds,  616 
Scalp,  a\-iilsion  of,  25 

contusions  of,  450 
treatment.  4Sr 

erj'sipelas  of,  452 

hematoma  of,  450 

wounds  of,  451 
treatment,  452 
Scalpinp,  25 

Scaphoid  fractures,  340,  413 
Scapula,  dislocations  of,  173 


Scapula,  fracture  of,  281 
causes,  281 
symptoms,  281 
treatment,  282 
varieties  and  sites,  281 
Sch&fer  method  of  artificial  respiration,  644 
Sciatic  nerve,  injury,  599 

neuralgia,  600 
Sciatica,  600 

treatment,  6ot 
Sclavo's  serum  in  anthrax,  57 
Scrotal  hernia,  656 
Scrotum,  hematoma  of,  573 

injury  of,  57  2 

wounds  of,  573 
Second  cranial  nerve,  involvement,  in  head 

injury,  486 
Semilunar  fractures,  341 
Seminal  vesicles,  injury,  577 
Sensorimotor  cortical  area  of  brain,  464 
Sensory  area  of  brain,  466 

nerves  of  arm  and  leg,  599 
Sepsis,  31 

complicating  fracture  of  skull,  362 

in  fractures,  220 
Septic  arthritis,  144 
treatment,  146 

meningitis  after  injdry  of  head,  478 

state,  31 

thrombophlebitis,  610 
Septicemia,  31 
Sequestrum,  419 
Serums  in  wound  infection,  38 
Seventh  cranial  nerve,  injury,  586 
treatment,  589 
involvement,  in  head  injurj-,  487 
Severing  of  spinal  cord,  521 
Sexual  neurasthenia,  67S 
Sherrington's  law,  536 
Shin,  barks  of,  21 
Shirt -stud  abscess  of  hand,  69 
Shock,  88 

and  hemorrhage,  coexistence,  90 

causes,  88 

delayed,  89 

electric,  631 

from  wounds,  treatment,  18 

immediate,  8q 

in  fractures  of  neck  of  femur,  359 

late,  8g 

local,  80 

mild,  80 

moderate,  89 

primary,  89 

proRnosis,  92 

psychic,  88 

second  ar>',  89 

severe,  8g 

surgical,  88 

sjTnptoms,  89 

treatment,  qi 
Shot-gun  wounds,  treatment,  29 
Shoulder,  dislocations  of,  173 
causes,  173 
Dugas'  test,  176 
habitual,  1S3 


^^^^^^^B^^^^^^^^dSk^^^^^^^^^^^TS^^^^H 

^r           Shuulilcr,  <lislix;;itioRs  of,  Ktxber's  method 

Skull,  fractures  of,  lumbar  puncture  in,  350          ^^^^| 

^^^                ui  rntwliim,  17S 

medicolegal  phosrs,  ;j6                                    ^^^^| 

^^^                      iSt 

meningitis  complicating,  1A3  ^^^^H 
mental  conditions  comiJicating,  3t>s               ^^^^H 

^^H              pathology,  174 

^^^^B            recurrent,  183 

ncurkl  involvement  in,  161,  364                      ^^^^^| 

^^^H                 Murphy's  oncrstkm  (or,  181,  183 
^^^H              Stimson'ti  mirth<>c)  uf  n-KliutK'n,  178 

netinitslhcnia  complicating,  36s  ^^^^^| 
operative  indimlion^  and  methods,  356            ^^^^H 

^^^^1            symptoms,  175 

ojMumhabit                                                       ^^^^H 

^^^H            Intctinn  metbrxl!'  oi  reduction,  176 

pneumonia  romplicating,  362  ^^^^^^ 
pulantiuns  compUcatinii,  366                           ^^^^^| 

^^^H            Uvattncnt,  177 

^^^H                rrsults,  iSt 

results.  3^3                                                     ^^^^^H 

^^^H             iinirducrd,  litt 

ihc^wiK  (iimplirating,  ^63  ^^^^^^^| 
»pinal  puncture  in,                                     ^^^^^^^| 

^^^^             varieties.  17.1 

'               synovitis  of,  141 

subdural  hemorrhage  in.  353                          ^^^^^| 

Shouldcr-litvth.-,  fcitrture  of,  j8i 

sulxHcipital  ilccoinprrwion  (or,  363                    ^^^^^H 

Shuutdcr-joint,   left,   blood-&upply  In   and 

£ublcm;>ural  dccompix%uun  for,  260                ^^^^H 

amund,  94 

^^^^H 

SidcnHEromphobtn,  b?^ 

Siuht,  involvement  <it.  in  head  injury,  4S5 

Silent  trtai  of  bmln,  468 

ik-li-rminiTig,  J51                                                ^^^^^H 

tii-aiment.                                                         ^^^^^| 

(i|>enuive  indications  and  methods,          ^^^^H 

Silver  fork  (tcformily  in  Cullcs'  fnuturc,  $i& 

^^m 

Sinewi',  vreepinx,  115,434 

Sinu»  thrombnuis  nflcr  hod  injury,  481 

uremia       353                                                   ^^^^M 

141                                                     ^^^^H 

trmlmenl,  48,5 

with  inlrai-Tanbl  injur)',  744                               ^^^^^H 

Sixth  trraniol  nerve,  iiivolvemenl,  in  head 

^^^^^1 

Iniuiy,  4»r 
SkuU,  xnatiimy  and  landmarliii,  j^ 

^^^^^1 

without  inlr,trNuiLd  injury,  14^                         ^^^^^H 

bueof,  ;3v 

itymptom^  347                                       ^^^^| 

bnllct  woundft,  treatment,  18 

Hole*  in,  after  head  Infury,  484                               ^^^^^| 

deprcHiioiiM  of,  a.f tcr  hend  injury,  483 

1              fnulures  of,  330 

vault  of,  330                                                       ^^^^^1 

^^^^             ahATCSft  nf  bntin  romplicatin;,  iC)i 

,^^^^^^^M 

^^^^M              ak'oholinm  in,  153 

119                              ^^^^^^^H 

^^^B            apoplexy  in,  1^3 

Slipping  cartihae,  150                                           ^^^^^| 

^^^^1            bending. 

1  h runic,  Ire^itnnrnt,  161                                        ^^^^^| 

^^^^1             bonc-pri3i»Lire 

rcMira-nt.  trr.ilmrnt,  161                                     ^^^^^| 

^^^H            bnny  defects  (.xwpliL^tlnK,  266 

Ireulmi'nt,  ino                                                  ^^^^^| 

^^^H            bur^tEnK. 

Smrll       hy^tL-na,  (>g4                                                   ^^^^^| 

^^^^B             ccrL'hnil  hcmurrhaKC  in,  J51 

Smoke  inhalation,  injuries  due  to,  645                      ^^^^^| 

^^^H            choked  disk  tn,  350 

Snuprmjter.  435                                                       ^^^^^| 

^^^H            (wmgilirnti'Ons,  161 

SnutT-lii^x,  1S7                                                          ^^^^^1 

^^^^1            contretvup,  246 

Sodium  hypDchlo'rite  solution.  73                            ^^^^^| 

^^^H            cortiral  h»nnrrhafK  in,  IJ3 

SoLcu:^  ^roup  of  tendons,  niplurc,  124                    ^^^^^| 

^^^^1              Cunhinx's  dei'CinipTeasiiin  iiiienttlon  in, 

Sp:i<:(-,  fascial,  of  hand,  infcdinns,  83                        ^^^^^| 

^^^H 

hypothenar.    abM:CK  of,  6g                                     ^^^^^H 

^^^H            rysis  rnmpHi'atin^.  i(>5 

^^^^^1 

^^^^B             dcrnmpn.':i»ic>n  ii|it'nitiiin  in,  tbo 

sutmpiinc-urntic,  abncrw  of,  treatment,  8j            ^^^^^| 

^^^^B            defe<  In  ijf  mrmnry  in,  ^64 

dorsal,  abscess  of,  Irealmcnt,  83                      ^^^^| 

^^^^1            delirium  lrcmcn»  aimitlicaling,  j6i 

thenar,  abscess  nf.  69                                       ^^^^H 

^^^^1            dia^niMii, 

^^^^^H 

^^^^1            epilepsy  lomplicating,  265 

infection  of,  ircatmeiit,  S3                               ^^^^H 

^^^^1             etiology. 

Speern  arm  nf  brain,  467                                        ^^^^^| 

^^^H            extradural  hcmorrhnf^  in,  a$a 

^^^H            frequency,  J41 

in  bytrtcfia.  0(}3                                                    ^^^^H 

^^^H           hemorrhage  in,  153 

Spermatic  cord,  hydrocele,  575                               ^^^^H 

^^^H              diagnosis,  153 

injury,  573                                                              ^^^H 

^^^H                tmitmnil,  i^ff,  }<,S 

Sf>tn;d  aci.efM)ry  nen-c,  injur>',  591                          ^^^^H 

^^^H            hemia  of  brain  complicating,  266 

involvement,  in  head  injur)*,  488                  ^^^^H 

^^^^H             hysteria  complii.  ating,  J65 

apupk-xy,  5t3                                                         ^^^^^ 

^^^^1            insanitv  complicating.  365 

^^^H            instability   in    muscular  !i>'stCRi   com- 

arteries,  501                                                                ^^M 

canniE»ion,  670                                               ^^^^H 

^^^^H                  plicatinK,  164 

conl,  anatomy,  446                                              ^^^^^| 

^^^H            internal  table,  ^46 

blood-supply,  joi                                             ^^^^^1 

^^^H            inirut-mnial  damajte,  351 

517                                                   ^^^^H 

^^^H            JiLckMinian  epilepsy  complicating,  ib$ 
^^^H              Tareration  <yf  meninges  in,  353 

treatment,                                                     ^^^^^| 

cntshtng,  531                                                     ^^^^H 
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Spinal  cord,  cysts,  543 

horizontal  localization  of  lesions,  506 
inflammation,  525 
Injuries,  517 
laceration,  5  jo 

treatment,  522 
pulpification,  521 
severing,  521 
ganglion,  498 
hemorrhage,  510 
extradural,  510 
extramedullary,  510 
intradural,  511    - 
intramedullary,  511 
treatment,  515 
irritation,  674 
meningitis,  traumatic,  535 
nerves,  497 
neurasthenia,  674 
puncture  in  fracture  of  skull,  250 
tc^MJgraphy,  499 
vertebne,  496 
Spine,  anatomy  of,  496 
bullet  wounds  of,  541 
concussion  of,  516 
contusions  of,  507 
dislocation  erf,  igi 
causes,  iqz 
pathology,  191 
region  of  coccyx,  197 
of  dorsal  spines,  195 
of  four  upper  cerviciU  spines,  igi 
of  lower  cervical  spine,  195 
of  limibar  spines,  197 
of  sacral  spines,  197 
symptoms,  192 
varieties,  191 
fracture  of,  500 

treatment,  510 
fracture-dislocation,  191,  525 
causes,  526 

diagnostic  factors.  535 
frequency  and  varieties,  526 
propnosis  in  general,  537 
symptoms,  528-534 
treatment.  538-541 
injuries  of,  496 
extraspinal  types,  496,  507 
intraspinal  types,  496,  510 
lacerated  Huaments,  508 
penetrating  wounds,  541 
railway,  516,  670 
sprains  of,  508 
stab  wounds,  542 
Splay-foot,  426 

Spleen,  wounds  of,  treatment,  569 
Splint,  improvised,  231 
in  fractures,  222 

interdental,  for  fracture  of  lower  jaw,  267 
intramcduliarj-,  216 
Matas",  for  fracture  of  lower  jaw,  268 
pillow,  for  knee-joint  injuries,  114 
Spontaneous  fracture,  418 
Sporotrithium,  61 
Sporotrichosis,  di 

disseminated  gummatous,  61 


Sporotrichosis,  disseminated  ulcerative,  6t 
extracutaneous,  61 
localized,  61 
Sprain,  107 
ankle,  no 

diagnosis,  112 
chronic,  109 
knee,  114 

diagnosis,  116 
of  abdominal  wall,  559 
of  back,  iiS 

diagnosis,  119 
of  spine,  508 
sacro-iliac,  120 
treatment,  108 
wrist,  116 
di^nosis,  117 
Sprain- fractures,  108, 112 

of  wrist,  118 
Stab  wounds,  29 

epistaxis  from,  treatment,  30 
of  abdomen,  29,  558 
of  chest,  28 
of  esophagus,  556 
of  heart,  553 
of  mucous  membrane,  39 
of  spine,  542 
of  thoracic  duct,  556 
of  urethra,  treatment,  30 
Staggers,  636 

Staphylococcus  infection  of  wounds,  31 
Steinmann  nail  extension  method  in  frac- 
tures of  shaft  of  femur,  368 
Sternum,  fracture  of,  282 
sites  and  varieties,  383 
symptoms,  283 
treatment,  283 
Stethoscope  test  for  hearing,  712 
Stiff  ankle,  rubber-band  exerciser  for,  337 
elbow,  rubber-band  exerciser  for,  226 
fingers,  rubber-band  exerciser  for,  40 
knee,  rubber-band  exerciser  for,  2^7 
wrist,  rubber-band  exerciser  for,  226 
Stimson's  methcd  of  reducing  dislocation  of 
hip,  205 
of  shoulder,  178 
splint  in  Pott's  fracture,  404 
treatment  of  fracture  of  patella,  379 
Sto<king  anesthesia  in  hysteria,  688 
Stomach,  di^^placcment  of,  668 
foreign  btwiics  in,  446 
wounds  of,  treatment,  564 
Stone  bruise,  416 
Strains,  107 

treatment,  108 
Strapping,  adhesive,  for  sprained  back,  1 19 
of  knee,  1 1 5 

of  sacro-iliac  region,  120 
of  wrist,  1 1 7 
chest  in  fractures  of  ribs,  288,  289 
Streptococcus  infection  of  wounds,  31 
Stretching  of  nerx'cs,  581 
Styloid  process  of  radius,  fracture,  339 

of  ulna,  fracture,  339 
Subacromial  bursitis,  130 
treatment,  131 
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Subaponeurotic  ^>ace,  abscess  of,  treatment, 

83 
dorsal,  abscess  of,  treatment,  S,^ 
Subarachnoid  hemorrhage,  476 

space,  497 
Subastragaloid  dislocation,  310 
Subcortical    area    of    brain,    involvement, 

effects  of,  470 
Subcutaneous  lymphorrnagia,  614 
Subdural  abscess  after  head  injury,  479 
hemorrhage,  475 

in  fracture  of  skull,  252 
space,  497 
Subluxation,  162 
Submersion,  injuries  due  to,  643 
Suboicipital  decompression  for  fracture  of 

skull,  262 
Subperiosteal  abscess,  41 8 
Subtemporal  decompression,  Cushiug's,  in 
compression  of  brain,  460 
in  extradural  hemorrhage,  474 
in  fracture  of  skull,  260 
in  subdural  hemorrhage,  475 
Subungual  hematoma,  87 
SuSocation,  injuries  due  to,  645 
Suggillation,  86 
Sulci  of  brain,  464 
Sunday  morning  palsy,  593 
Sunstroke,  620,  621 
Suppurative  tenosynovitis  of  hand,  74 
Supracondyloid  fracture  of  femur,  371 

of  humerus,  306 
Supramalleolar  fracture  of  tibia  and  fibula, 

397 
Suprascapular  nerve,  mjury,  595 
Surgical  shock,  88 
Suture,  continuous,  iq 
reinforced,  iq 

lock,  continuous,  19 

methods  in  fractures,  23s 

of  nerves,  583-586 

of  tendons,  122 
Sylvester  method  of  artificial  respiration, 

644 
Sylvius,  fissure  of,  463 
Synovitis,  134 

chronic,  142 

course,  13s. 

hemorrhagic,  134,  141 

of  knee,  114,  1,^5 
chronic,  treatment,  140 
recurrent,  treatment,  140 
treatment,  136 

of  shoulder,  141 

prognosis,  135 

purulent,  134,  141 
treatment,  142 

treatment,  135 


Tachf,  r^rfibrale  in  hysteria,  686 

Tailor's  ankle.  132 

Tarsii!  bones,  fractures  of,  408 

Taste  in  hysteria,  604 

Tears  of  tendons,  1 2 1 

Tendon,  Achilles',  bursitis  of,  132 


Tendon,  rupture  of,  134 

lengthening,  123 

patellar,  rupture  of,  124 

plantaris,  rupture  of,  124 

quadriceps,  rupture  of,  r35 

sheaths  of  hand,  infection,  74 
symptoms,  76 
treatment,  77 
Tendons,  adductor,  of  thigh,  rupture,  rss 

biceps,  rupture  of,  125 

ganglion  of,  424 

inflammation  of,  125 
treatment,  126 

injuries,  121 

rupture  of,  121 
open,  treatment,  133 

soleus  group,  rupture,  134 

suture  of,  122 

tear^  of,  121 

triceps,  rupture  of,  125 

wounds  of,  121 
Tendoplast^  methods,  122 
Tenosynovitis,  125,  126 

suppurative,  of  hand,  74 
Tentfi  cranial  nerve,  injury,  590 

involvement,  in  head  injury,  488 
Test,  Dugas',  in  dislocation  of  shoulder,  176 

ear,  for  raUway  employees,  709,  711 

eye,  for  railway  employees,  706,  711 

Holmgren  color,  708 

Hoppe-Seyler,  for  demonstrating  carbon 
monoxid  in  blood.  630 

Jones',  in  Pott's  fracture,  404 

Mannkopff,  509.  675 

relocation,  in  neurasthenia,  675 

stethoscope,  for  hearing,  712 

Trendelenburg,   of   valvular   venous  in- 
sufficiency, 613 
Testicle,  contusions  of,  376 

dislocation  of.  576 

injury  of,  576 

torsion  of,  576 

wounds  of,  576 
Tetanolysin,  49 
Tetanospasmin,  49 
Tetanus,  40 

acute,  40 

antitoxin,  51 

causes,  49 

cephalic,  49 

chronic,  49 

Fouf(h-of-July,  49 

idiopathic,  49 

prognosis,  53 

subacute,  49 

symptoms,  50 

traumatic,  49 

treatment,  51 

varieties,  49 
Thalamus,  optic,  lesions  of,  469 
Thecitis,  125,  424 
Thenar  space,  abscess  of,  69 
treatment,  83 
infection,  treatment,  83 
Thermic  fever,  620 
Thigh,  adductor  tendons,  rupture,  125 
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Third  cranial  nerve,  involvement,  in  head 

injury,  486 
Thomas'  wrench,  333 
Thomas-Ridlon  hip  splint,  35S 
Thoracic  duct,  bullet  wounds,  556 
injuries,  556,  614 
stab  wounds,  556 
wounds,  556 
nerve,  long,  injury  of,  594 
posterior,  injury  of,  594 
Thorax.    See  Chest. 
Throat,  foreign  bodies  in,  441 
Thrombo-angiitis  obliterans,  603 
Thrombofihlebitis,  septic,  610 
Thrombosis,  605 

sinus,  after  head  injury,  482 
treatment,  483 
Thumb,  dislocations  of,  188 

infection  of  tendon  sheath,  treatment,  81 
Tibia,  fractures  of,  382 
greenstick,  390 
of  lower  end,  articular,  407 
of  shaft,  387 
causes,  388 
disability  period,  397 
rcfracture,  396 
results  in,  396 
symptoms,  390 
treatment,  392 
varieties  and  sites,  388 
of  spine,  387 
of  tubercle,  387 
of  upper  end,  38a 
results  in,  385 
treatment,  383 
supramalleolar,  397 
treatment,  398 
lower  end,  epiphj-seal  separation,  398 
upper  end,  epiphyseal  separation,  387 
Tibial  nerve,  injury,  6oz 
Tic  douloureux,  traumatic,  586 
Toe,  big,  bursitis  of,  133 
dislocation  of,  212 
hammer-,  428 
Morton's,  428,  602 
Toes,  dislocation  of,  212 
fractures  of,  414 
treatment,  415 
Tongue,  nene  supply,  590 
Topography,  cerebral,  462 

spinal,  40Q 
Torsion  of  testicle.  576 
Tourniquet  for  femoral  vessels,  23 
Toxic  osteoperiostitis  ossificans,  416 
Trachea,  foreign  bodies  in,  442 

treatment,  443 
Transfusion  of  blood  in  shock.  93 
Traumasthenia,  672 

plus  malingering,  705 
Trendelenburg  position,  661 

test   of    vaUular    venous    insufTicienry, 
613 
Triangle,  Bryant's,  355 
Kanavel's,  79 
Petit  s,  hernia  of,  660 
Triceps  tendons,  rupture,  125 


Trigeminus  nerve,  injury,  ^86 

involvement,  in  head  mjury,  487 
Trigger-finger,  425 
Trochanter,  fractures  of,  361 
Trochlear    nerve,    involvement,    in    head 

injury,  486 
T-sl^ped   supracondyloid  fracture  of   hu- 
merus, 307-309 
Tubercles,  Babes',  54 
Tuberculosb,  traumatic,  551 
Tuberosities  of  humerus,  fracture,  294 
Timica  vaginalis,  contusions,  573 
hematocele,  573 
hydrocele,  574 
Andrews'  operation,  576 
Ji^oulay's  operation,  576 

injury.  573 
Turning  of  ankle,  no 
Twelfth  cranial  nerve,  injury,  §92 

involvement,  in  head  injury,  488 


Ulcer,  41 
causes,  41 
cruris,  42,  6T3 

treatment,  43 
of  leg,  42,  613 

treatment,  43 
symptoms,  42 
treatment,  43 
varicose,  612 
Ulna,  fractures  of,  315 
greenstick,  330 
of  shaft,  319 
treatment,  321 

Volkmann's  contracture  in,  33 
of  styloid  f.rocess,  339 
Ulnar  ner\e,  dislocation,  598 

injurj-,  597 
Umbilical  hernia,  658 
Uremia  in  fractures  of  skull,  253 
Urethra,  foreign  bodies  in,  447 
stab  wounds,  treatment,  30 
wounds  of,  571 
Urethral  involvement  in  fracture  of  pelvis, 

346 
Uterus,  anatomy  of,  660 
anteflexion  of,  665 
anteversion  of,  665 
displacement  of,  660 
backwaixl,  662 
downward,  665 
forward,  665 
foreign  bodies  in,  448 

treatment,  449 
injur>'  of,  570 
ligaments  of,  661 
prolapse  of,  665 
retrodisplacement  of,  662 
retroflexion  of,  662 
retroversion  of,  662 


Vaccines  in  wound  infection,  38 
Vagina,  contusions  of,  577 
foreign  bodies  in,  448 
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Vagina,  foreign  bodies  in,  treatment,  449 

injuries  of,  577 

wounds  of,  577 
Vaginal  zones,  685 
Valieix's  tender  spots,  600 
Varicose  aneurysm,  607 

ulcers,  612 

veins,  611 

treatment,  613 
Varix,  aneurysmal,  607 
Veins,  injury  of,  609 

varicose,  611 
treatment,  613 

wounds  of,  609 
Venesection  in  compression  of  brain,  462 
Vertebra,   dislocations   of,    191.     See   also 
Spine,  dislocation  of. 

promincns,  191 
Vertebne,  spinal,  496 
Vesicles,  seminal,  injury  of,  577 
Vicious  union  of  fractures,  217,  23S 
Viscera,  contusion  of,  treatment,  564 

laceration  of,  treatment,  564 

perforation  of,  treatment,  564 

relation  of,  to  parietes,  669 
Visceral  prolapse,  relation  of  injury  to,  650 
Vision  in  hysteria,  692 
Visual  area  of  brain,  466 

word  center  of  brain,  468 
Volkmann's  contracture  in  fracture  of  shaft 

of  radius  and  ulna,  324 
Volt,  definition  of,  623 


Wan-derinc  kidney,  666 

Watch-crystal  protector,  33 

Water  on  the  joint,  134 

Water-gas,  640 

Web-space  abscess  of  hand,  83 

Weeping  sinew,  [25,  424 

Welch,  Bacillus  aGrogenes  capsulatus  an- 

aCrobicus  of,  59 
White  matter  of  brain,  involvement,  effects 

of,  470 
Whitman,  joint  thrower,  165 
Whitman's  treatment  of  fractures  of  neck 

of  femur,  357 
Window  casts  in  fractures.  224 
Woolsorters'  disease,  56 
Workmen's  Compensation  Law,  medicolegal 

phases,  720 
Wounds,  17 

abscess  complicating,  30 
treatment,  32 

aneurysms  complicating,  39 

bleeding  from,  treatment,  18 

bullet,  27.    See  also  Bulltt  wounds. 

classification,  17 

coaptation  of,  18.  iq 

complications,  17,  30 

contractures  complicating,  40 

contused,  17 

crushing,  22 

drainage  of,  20 

erysipelas  complicating,  45 

erysipeloid  complicating,  48 


Wounds,  incised,  17 
infection  of,  30 

causes,  30 

diagnosis,  differentia),  32 

prevention,  18 

symptoms,  31 

treatment,  32-39 

varieties,  30 
keloids  complicating,  39 
lacerated,  17 
lockjaw  complicating,  49 
of  abdomen,  557 

internal,  560 
treatment,  561 
with  external  wound,  561 
without  external  wound,  560 
of  abdominal  wall,  558 
of  arteries,  603 
of  bladder,  treatment,  570 
of  chest,  545 
of  esophagus,  556 
of  gall-bladder,  treatment,  567 
of  genitals,  570 
of  head,  450 
of  heart,  552 

of  intestines,  treatment,  565 
of  joints,  93 

treatment,  104 
of  kidney,  treatment,  567 
of  liver,  treatment,  566 
of  lung,  549 
of  lymph- vessels,  614 
of  nerves,  578 
of  pancreas,  treatment,  570 
of  penis,  570 
of  pericardium,  552 
of  scalp,  45' 

treatment,  452 
of  scrotum,  573 
of  spine,  penetrating,  541 
of  spleen,  treatment,  569 
of  stomach,  treatment,  564 
of  tendons,  121 
of  testicle,  576 
of  thoracic  duct,  556,  614 
of  urethra,  571 
of  vagina,  577 
of  veins,  Oog 
penetrating,  17 
punctured,  17 
pyocyaneus  infection,  3r 
rest  for,  21 

shock  from,  treatment,  18 
shot-gun,  treatment,  20 
staphylococcus  infection,  31 
special,  ;i 

stab,  29.    Sec  also  Stab  wounds. 
streptococcus  infection,  31 
symptoms,  17 
tetanus  complicating,  49 
treatment,  18 
ulcers  complicating,  41 
Wrist,  adhesive  strapping,  117 
dislocations  of,  186 

treatment,  187 
ganglion  o(,  125 
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Wrist  sprain,  116  |  jc-ray,  bums  from,  treaUnmt,  716 

diagnosis,  117  I      in  dislocations,  713 

sprain-fracture,  118  '      in  fractures.  713 

stiff,  rubber-band  cuerciaer  for,  216  in  localization  of  foreign  bodies,  715 

Wrist-drop  in  injury  of  muaculospiral  nerve,  ^ 

5?|  ; 

Wntmgcentcr  of  brain,  46S  \ -shaped  supracoodyloid  fracture  of  hu- 

Wylie's  primar>'  couple,  468  |      mcrus,  307 


x-RAVS,  713 
bums  from,  715 


ZA^T£L's    operation     for    thrombosis    of 
sigmoid  sinus  after  head  injui>-,  483 
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Graves'  Gynecology 

Text-Bi)ok  of  Gvnecology.  By  William  P.  Graves,  M.  D., 
Professor  of  Gynccolojjy  at  Harvard  Medical  School.  Large  octavo 
of  770  pages,  %vith  425  original  illiijftrations.  many  in  colors.  Cloth, 
$7.00  net;    H.ilf  Morocco,  S8.50  m-i. 

JUST  ISSUED 

This  new  work  presents  gynecology  alotiK  new  lines.  An  entire  sectinn  is 
devoted  exclusively  to  ihe  p/iviicfoffy  of  the  pelvic  organs  and  to  tonelalut 
gynecalagy — the  reljilionsliiii  iif  gyneinlngy  V.\  t>x^a,T,^  t\f  internal  ifcrflhn,  IjreaM, 
skin.  DT^pans  of  sense,  di^'estion  and  respimtion.  blood.  cLrculntor)-  Apparatus. 
abdominal  oT>;ans.  nervous  system,  bones,  andjuinis.  A  special  section  isdcvotcd 
to  entert'ptosii,  intestinal  Ixtnds,  and  movable  kidney. 

The  second  portion  of  the  book  is  devoted  to  special  ;^)  Dccula]>ic  disease  and 
is  arranged  particularly  for  ihe  convenience  of  medical  students,  'Che  tirst  two 
pans  (coveritiy  joo  |Mf;c»)  are  cnlirely  nnn-3.urgutil,  ^ivin^'  only  droj,'  and 
mechanical  thirrapy  and  macerial  invaluable  to  the  general  practitioner  The 
third  part  is  exclusively  a  treatise  on  surgical  zynfcoh^.  and  includes  profusely 
illustrated  descriptions  of  those  gynecDlogic  operations  that  to  the  aiilhor  seem 
most  feasible.     A  number  of  new  operations  are  given  and  illustrated. 
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De  Lee*s 
Obstetrics 


Principles  and  Practice  of  Obstetrics.  By  Joseph  B.  De  Lee, 
M.  D.,  Professor  of  Obstetrics  in  the  Northwestern  University  Medical 

School,  Chicago.  I^rge  octavo  of  1087  pages,  with  938  illustrations, 
175  in  colors.     Cloth,  S8.00  net;  Half  Morocco,  $9.50  net. 

NEW  [IS)  EDITION 

The  Most  Superb  Book  oa  Obstetrics  Ever  PubHshed 

You  will  pronounce  this  ne*  book  by  Dr.  UeLec  the  inort  elabonte.  the 
most  superbly  illustrated  work  on  Ob&tctrics  you  have  ever  seen.  Especially  will 
you  value  the  93^  iiiHstration-t,  practically  all  onipnal,  and  the  best  work  of  lead- 
ing medical  artists.  Some  175  of  these  i1  lustrations  arc  in  colorb.  Such  a  mag- 
nificent collection  of  obstetric  pictures — and  with  rtally praetkai vaiue — has  never 
before  appeared  in  one  book. 

You  will  find  the  text  extremely  practical  throughout.  Dr.  De  Lee's  aim  beiim  to 
produce  a  book  that  would  meet  the  needs  of  the  geneml  practitioner  in  every  par- 
ticular. For  this  reason  diagnosis  is  featured,  and  (he  relations  of  obstetric  con* 
diiions  and  accidents  to  general  medicine,  surg^cry,  and  the  specialties  brought  into 
prominence. 

Regarding  treatment:  You  get  here  the  very  latest  advances  in  ttiis  field,  and  yea 
can  rest  assured  every  method  of  irentment,  every  step  in  operative  tcchnic,  is  just 
right.  Dr.  Delve's  twenty-one  •jtasi  experience  as  a  teacher  and  obsteiriciai] 
guarantees  this. 

Worthy  of  your  particulnr  attention  are  the  dncriptive  legends  tmdcr  the  UIus- 
tratinns,  1  hesc  are  unusually  full,  and  by  studyiniiT  the  pictures  serially  with  their 
detailed  legends,  you  are  better  able  to  follow  the  operations  than  by  referring  ta 
Ibe  pictures  from  a  dtsUnt  text — the  usual  method. 

Or.  M.  A.  Haana.  VHi%.triity  MnH^ai  ColUgt.  K^ksm  City 

"  I  am  Mank  in  suiin^;  (lut  I  prt>«  li  mure  hiKhty  tliun  nnj  other  voltune  in  tny  olMtcinc 
llbrvry,  wtikh  conKi»it  of  prat^iicullf  all  (bv  rcocni  twoks  od  thai  iutijHi." 

Prof,  W.  Stocdwl,  Kitl.  GtrmM^ 

■■  lit.  Uf^LcesObirciricsrlesrrveilhcgTealcslrKosnition.  The  text  and  the  913  verytieau- 
tilul  illmlmiiijiii  pruvc  IKliI  ii  i\  vrriitrn  by  an  olisii-i  til  11111  u(  iipc  cipcriencc  nod  of  i^tccptitiiw) 
tctciiine  ability,     it  miut  Ifc  raiiLcd  with  the  hmi  Work*  of  our  lilerature." 

Dr.  C«org«  L.  fWodhead.  .Vrw  Y«rt  fiM-Graduutt  AMiatt  StJtMl 

•■  The  nAiDc  of  (be  ^uilior  ts  ui  itself  a  suflicicni  giukrantec  of  the  merit  of  tbc  book.  aiuJ  | 
congraiiiliac  Him,  u  Weil  as  you.  00  the  superb  work  yuu  pubtUbed." 


GYNECOLOGY  AND  OBSTETRICS. 


Norris* 
Gonorrhea  in  Women 

Gonorrhea  in  WomcD.  By  Charles  C.  Norris.  M.  D.,  Instructor 
in  Gyiiecoloj^y,  University  of  Pennsylvania.  With  an  Introduction  by 
Jons  G.  CiAHK,  M.  D.,  Professor  of  Gynecology,  University  of  Penn- 
sylvania.    Large  octavo  of  520  pages,  iUustrated.  Cloth,  p6.oo  net. 

A   CLASSIC 

Dr.  Norris  here  presents  a  work  that  is  destined  to  take  high  place  among 
publications  on  this  subject.  He  ha*  done  his  work  thoroURhiy.  He  has  searched 
the  important  literature  very  carefuUy,  over  3300  references  being  utilized.  This, 
coupled  with  Dr.  Norris'  large  eipcrience,  gives  his  book  Ihe  stamp  of  authority. 
The  chapter  on  nerum  and  varcine  iherapy  and  organotherapy  is  parlicutarly 
valuable  heraiise  it  expresses  the  newest  advanres.  Every  phase  of  the  subject 
is  considered  :  HisLmr,  bacteriology,  p'.ithol<>gy,  Mn:ioIof(y,  prophylaxis,  trealment, 
gonorrhe.1  during  pregnancy,  parturition  and  pucrperium,  and  all  other  phases. 


Penniylvania  Medk«J  Journal 

■  Ur.  Norris  h  »  suctceitt"!  in  prc>cnling  mosl  comprchciwivrly  ihc  p>n:»cnt  knowledge  of 
gonorrhea  in  wumcn  in  ils  manjr  phaict.  The  preMnI  status  of  lerurn  aod  vncGtn«  (hcrupjr  ia 
given  in  detail" 


American  Text-Book  <if  Gynecology 

Second    Revised   Edition 
American   Text-Book  of  Gynecology.     Edited   by  J.    M.   Baldy, 
M.  D.     Imperial  octavo  of  718  pages,  mth  541   tcxt-illustrati'ons  and 
38  plates.    Cloth,  j6.oo  net 

American  Text-Book  qf   Obstetrics 

Second    Revised    Edition 
The  American  Text-Book  o'  Obstetrics.     In  two  volumes.   Edited 
by  Richard  C  Nokkis,  M.  D.;  Art  Editor,  Robert  L.  Dickinson,  M.  D. 
Two  octavos  of  about  600  pf^es  each  ;  nearly  900  illustrations,  includ- 
ing 49  colored  and  half-tone  plates.      Per  volume  :  Cloth,  $3.50  net 

"  K\  an  authArit^,  ts.  a  book  of  reference,  as  a  '  worklne  book  '  for  the  student  or  practi- 
fioner.  wb  tommeinJ  it  L«x^u4e  we  U-'Jere  tlieie  i>  110  betlw."' — AKE-klCAN  JoubNaL  OK  THl 

UBD1CA.L   Sclli»CB&, 
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Ashton's 
Practice  of  Gynecology 


Tlie  Practice  «f  Qynecolofcy.  By  W.  Easterlt  Ashton,  M.  D.. 
LL.D.,  Professor  of  Gynecology  iu  the  ML-dico-Chirurgical  Collcfjc, 
Philadelphia.  Handsome  octavo  volume  of  i  loo pages,  containing  1058 
original  line  drawings.     Cloth,  £6.50  net ;  Half  Morocco,  $8.00  net 

NEW  ^Sth)  EDITION 

'IT)*  continued  success  of  Dr.  Ashion's  work  is  not  surprising  to  any  one 
knowing  the  book.  The  author  takes  up  each  procedure  necessary  to  f^'necotoj^c 
step  by  step,  the  student  bein^  led  from  one  step  to  another,  just  as  in  studying 
any  non-medical  subject,  the  minutest  detail  being  explained  in  Ungiuse  that 
cannot  fail  to  be  understood  even  at  first  reading.  Nothing  is  left  to  be  taken  for 
granled.  the  author  not  only  telling  bis  rradcr^  in  cverj-  instance  what  should  be 
done,  but  also  precU^ly  kt>w  to  d«  it.  A  distinctly  oriRinal  feature  of  the  book  ii 
the  illnstrations.  niimhcring  io;8  line  drawings  made  especially  under  the  author's 
personal  supcn-iuon  from  aclu:il  appiintus,  living  mudeU,  and  dissections  on  the 
cadaver. 

From  its  first  appearance  Ur.  Ashton's  book  set  a  bUndard  in  prattie^ 
medical  books ;  that  he  Aai  produced  a  work  of  unusual  value  to  tlie  medical 
pracrlitioner  it  shown  hy  the  demand  for  new  editions.  Indeed,  the  book  is  a 
rich  Etore-bou&e  of  practical  information,  presented  in  such  a  way  that  the  work 
cannot  fail  to  be  of  daily  service  to  the  practitioner. 

Ho»«td  A.  K«l|r.  M.  D. 

J'/v/riier  M<  (!yiiete/ogu  S»r/frry .  JOkiu  Hpfkim*  UHmrsity. 

"  ll  »  diRcrenl  from  Jnyihing  tbal  bu  at  yet  nppeand.    The  illastrationi  nr«  parttctibrly  ' 
clear  4nd  !ULtix£aclory.     Our  ipeeUIiy  Bood  featim  is  lb«  palai  wilb  which  you  tl-iScrOir  ^o 
many  dtrUtiU  so  oltt^n  \tU  to  Ihc  imn^natioB." 

Charles  B.  Penrose.  M.  O. 

Firmtriy  tVt/enor  «f  GywKfhfy  /«  the  Umivtrtily  c/  Pfiinrrlvaitia 

"  I  know  of  no  book  that  soei  » itwrou£b)y  and  snibtacior'Iy  into  all  itie  ittatSt  oftrt^ 

thins  connecivd  with  th«  lubj^ct.    In  this  nspnt  your  hook  diflcrt  froni  the  oihvrs." 

Q*ori«  M.  Cdebohls.  M.  a 

Pr.'/"'*""  "/  Diititifi  of  Wcmtm,  Neto  Ytr^  Poit'GraJmatt  Mfiical Sikoai 

"  A  trxi-t)0(ik  most  ndmirabljr  adapiieil  to  lra(k  gyncnotogy  fo  Ihoic  who  maat  (at  A^' 

Inowledge,  even  lo  the  minutaHaad  bmm  eleiacntary  deialli,  from  tiooiu," 
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Bandler's 
Medical    Gynecolo£[y 


Medical  GynecoIoEy.     By  S.  WvLLis   Bandlek,   M.  D.,  Adjunct 

Professor  of  Diseases  of  Women,  New  York  I'ost-Graduate  Medical 
School  and  Hospital.  Octavo  t??  790  pages,  with  150  original  illus- 
trations.    Cloth,  $5.00  net;  Half  Morocco,  $6.%o  net 

NEW  iidi  EDITION— «0  PACES  ON  [NTllRNAL  SECRETIONS 

This  new  work  by  Dr.  Handler  is  just  the  book  that  the  physician  engaged  in 
genera,!  practice  ha*  lung  neetlect.  Il  is  truly  the pra^titioiut' s gynceotogy — planned 
for  him.  wriucn  for  him.  and  illustraied  fur  him.  'ITiere  are  many  gynecologic 
conditiunii  that  dn  not  call  for  operative  Ircatmeni ;  yet,  because  of  lack  of  thai 

special  knowledge  required  for  their  diagnosis  and  treatment,  the  general  practi* 
lioncr  h.is  been  unahic  to  trrat  them  intelligently.  This  work  rr.t  unly  deals 
with  ihuse  conditions  umirn^lile  to  non-operative  treatment,  but  it  alsu  lells  how  to 
recogniie  those  diseases  demanding  operative  treatment. 

Am«ricwi  Joanal  of  Obatetfica 

'  He  tiiu  ^hown  ^'^dJ  jiiiiginrni  in  lhe>  svU'etion  ot  Ms  (LiU,  He  liu  placed  rkmI  emphani 
en  dbKnoiiic  nnd  iherupcutlc  aa[iri:(s,  He  lioi  pn-'wrhicd  his  f^icu  in  n  munrier  to  be  mdlljr 
grasped  by  ilie  jtencriil  practrdoDvr." 


B&ndler's  Vaginal   Celiotomy 

Vaetnal  Celiotomy.     Hy  S.  Wvllis  Uandlhk,  M.  D.,  New  York 

Pnst-Graduatc  Medical  School  and  Hospital.    Octavo  of  450  pages,  with 
148  original  Uiustrations.     Cloth,  ¥5.00  net;  Half  Morocco,  $0.50  ncL 

SUPERB  ILLUSTRATIONS 

The  va{;inal  nnite,  because  ol  Us  siniplicity,  ease  of  execution,  absence  ol 
shock,  mure  certain  results,  and  the  opportunity  for  conservative  nieasures,  con- 
stitutes fi  field  which  ahnuld  appeal  tn  all  surgeons,  gynecologists,  and  obsietncians. 
I'osterior  vaginal  celii.>lui»y  is  of  great  imporUuice  in  tlic  removal  of  small  tubal 
and  ovanan  tumors  and  cysts,  and  is  an  'imporum  step  in  the  performance  of 
vaginal  myi">meciomy.  hysterectomy,  and  hystcremiyomcclomy.  Anteri<ir  vuginat 
celiotomy  with  thorough  sepaniiirin  of  the  bladder  is  the  only  certain  method 
of  correcting  cysiMelc, 

The  Lsncet.  London 

"  I>i.  Baii<lkT  \\x''  'June  good  t^rvlce  in  writing  llils  book,  which  gives  a  very  clear  detcrip' 
(ton  of  itl1  itie  cjptniTiuiia  wfiich  nay  tie  unftertaJcen  tlirouch  llic  vosina.  He  makes  out  * 
ftrone  cue  for  ihcje  operalions." 


Kelly  ^  Noble's  Gynecology 
and  Abdominal  Surgery 

Gynecology  arul  Abdominal  Surgery.  Edited  by  Howard  A. 
Kei.lv,  M.  D.,  Professor  of  Gynecology  in  Johns  Hopkins  University ; 
and  Chakles  P.  Noble.  M.  D..  formerly  Clinical  Professor  of  Gyne- 
cology in  the  Woman's  Medical  College,  Philadelphia.  Two  imperial 
octavo  volumes  of  950  pages  each,  containing  880  illustrations,  some  in 
colors.     Per  volume:  Cloth,  $8.00  net;  Half  Morocco,  $9.50  net. 

TRANSLATED  INTO  SPANISH 
WITH   S«0   ILLUSTRATIONS   BY   HERMANN   BECKER  AND   MAX   BRODEL 

In  view  of  the  tntinute  association  of  gynecology  with  abdoaiinal  surgery  the 
editors  have  combined  these  iwa  important  subjects  in  one  work.  For  this  reason 
Che  work  will  be  dmibly  valuable,  for  not  only  the  gyneculo);t&l  and  general  prac- 
titioner will  find  it  an  cthaustivc  treatise,  hut  the  surgeon  also  will  find  here  the 
latest  technic  of  the  various  abdominal  operations.  It  possesses  a  number  ol 
valuable  features  not  to  be  fuuod  in  any  other  publitra^on  covering  the  same  fields. 
It  conuins  a  chaptci  upon  the  bactenoiogy  and  one  upon  the  palbolo^  of  gyne- 
colt^y,  dealing  fully  with  the  scicntilic  basis  of  t;ynecoloKy.  In  no  other  work 
can  this  information,  prepared  by  specialists,  be  found  as  separate  chapters. 
There  is  a  larKC  chapter  devoted  entirely  to  meJieai  gynecology  written  especi^lljr 
for  the  physician  engaged  in  general  practice.  Abdominal  svrgery  proper,  as  dis- 
tinct from  gynecolo^.  is  fully  treated,  embracing  opcrnlions  upon  the  stomach,  intes* 
tines,  liver,  biJc-ducts,  pancreas,  spleen,  kidneys,  ureter,  bladder,  and  peritoneum. 

Davis'  ManudJ  of  Obstetrics 

Dr.  Davii*  Manual  is  complete  in  every  pArliciilar  and  fully  illustrated  with 
original  line-drawings.  V(ni  pet  chapter?  on  anatomy  of  ihe  normal  and  abnormal 
bony  pelvis,  physiolu^y  of  impregnation,  anatomy  oi  the  birth  canal  In  ptevn.incy. 
growth  an<l  development  of  the  emhrvo  -.  pregnancy,  its  diagro«iB.  physiology, 
hygiene,  patholi-gy  (cnmpticati'ins)  ;  Uilior.  its  rjiiise!i.  physiology,  pathologj"  (com- 
plicalinns).  management  ;  che  puerperal  period,  care  of  the  mother  and  infant ; 
obatetric  ^.sepsis  and  antisepsis  :  obstPtrir  operations — use  of  forceps,  version,  em- 
Uryiitoiiiy,  prevention  and  repair  of  lacerations,  injury  to  the  bony  pelvis,  induc- 
tion of  Labor,  cesarean  hection  (alidominal  and  extraperitoneal),  symphyjiiuloiny, 
puhiotomy.  lessening  size  of  sacral  pmmontory.  rupture  of  uterus  ;  fetal  pathology  ; 
injuries  to  feiu&  in  labur  ;  mixed  feeding  :  medicolegal  aspects. 

lamoof  463  pacei.  wiih  171  orixmal  ItBc-dmwlnKB.  By  Cdward  P.  Davis,  M.D..  I>o< 
fsKorofOlMieuks.  jeflenoa  Medical  CoUe^c,  Philadelphia.  Cloth.  Sa.as  neL 
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Webster's 
Text-Book  of  Obstetrics 

A  Text-Book  of  Obstetrics.  By  J.  Clarrnce  Webster,  M.  D. 
(Edjn.),  V.  K.  C.  l\  E.,  rrofessor  of  Obstetrics  and  Gynecology-  in  Rush 
Medical  College,  in  afliliaiioii  with  the  University  of  Chicago.  Octavo 
volume  of  ^6^  p^ges,  illustrated.  Cloth,  ^5.00  net;  Half  Morocco, 
^.50  net. 

BEAUTIFULLY     ILLUSTRATED 

In  this  work  the  anatomic  changes  arcompaTiying  pregnancy,  Inhor.  and  the 
puerperium  arc  described  more  fully  and  lucidly  Ihan  in  any  other  text-book  on 
the  subject.  The  exposition,  of  these  serrtions  is  based  mainly  upnn  studies  of 
frozen  specimens.  Unusual  consideration  is  given  to  embryologic  and  physiologic 
data  of  importance  in  thwr  relation  to  obstetrics. 

Buffalo  Medical  Jounial 

"  As  &  prjciioU  loKt-twok  on  otistctrics  fur  both  uudent  and  praclilloncr,  there  U  left  v«ry 
little  to  be  daired,  il  being  u  near  perfecticui  u  any  conipaci  work  thai  has  been  published." 


Webster's 
Diseases   of  Women 

A  Text-Book  of  Diseases  of  Women.  By  J.  Clarence  Webster, 
M.  D.  (Edin.),  F.  R.  C.  p.  E..  ProfcBsor  of  Gynecology  and  Obstetrics 
in  Rush  Medical  College.  Octavo  of  712  pages,  with  372  text-illustra- 
tions and  lo  colored  plates.     Cloth.  ^7 ,00  net;  Half  Morocco,  S8.50  net. 

Dr.  Webster  has  written  this  work  esptchtlly  for  (he  general  praetHioner,  dis- 
cussing the  clinical  features  of  the  subject  in  their  widest  relations  to  general 
practice  rather  ih»n  from  the  standpoint  of  specialism.  The  magnificent  iliui* 
tnttion^i,  three  hundred  and  scvcnty-tw-o  in  number,  are  nearly  all  original. 

Howard  A.  Kellr.  M.  D. 

fva/ftier  of  Gynttah'gie  Sargtwy,  Jokms  Moptims  VmivtrtUy. 

••  It  1*  utiiJnulitrdly  o[ic  of  Ihr  t>ci[  work^  wliicli  hns  hrcn  jtut  on  Ihc  market  within  recent 
jear*.  ^uwnig  ftutn  start  to  finish  Or.  WetMler's  weil-known  tborotishDns.  The  UlustmtiMiS 
an  alto  of  the  highui  order. ' 


saUaVders-  Bootes  ON 


Hirst's 
Text-Book  of  Obstetrics 


The  New  (Tthj  Edition 


A  T«xt-Book  ot  Obstetrics.  By  Barton  Cooke  Hirst,  M.D., 
Professor  of  Obstetrics  in  the  Univcrjiitv  of  Pennsylvania.  Handsome 
octavo  of  iot3  pages,  wth  895  illustrations,  53  of  them  in  colors, 
Qoth,  I5.CX)  net;  Half  Morocco,  $6.50  net. 

INCLUDING  RELATED  CYNCCOLOGJC  OPERATIONS 

Immcdiaiely  nn  its  publication  thli  work  took  its  place  as  the  leading  text-bo(A 
on  the  Mihjcct.  Hoth  in  this  country  and  in  England  it  iM  ircogntied  us  the  most 
sstisfartnrity  written  and  clearly  illustrated  work  nn  obstctTirs  in  the  language. 
Tlie  illustrations  form  one  of  the  features  of  tlie  book.  They  are  numerous  and 
the  mnii  nf  ihem  are  original.  In  this  edt(>on  the  book  ha!i  been  thoroughly  rei-ised. 
Kccotrniiintr  the  inseparable  relation  between  obstetrics  and  certain  gynecologic 
con  di  I  tons,  tht  author  has  included  all  the  {jynccoioyic  operation>  for  complica- 
tions and  ci>nsequence&  of  childbirth,  logetlier  with  a  brief  account  of  the  diagnosis 
and  treatment  of  all  the  pathologic  phenomena  peculiar  to  women. 


OPINIONS  OF  THE  MEDICAL  PRESS 


Briliih  Medical  Journal 

•  Ilitr  i><ipiil.iriw  (if  Ami-rican  lrxi-bool»  In  ih1>  country  ii  on*  of  ih«  fcatnre«  of  r*ccnf 
yran.  'fhc  popularity  i»  probably  chicRy  ditc  In  Ike  fpeax  lupenorily  of  ib»r  illu&tniioas 
oret  ihosc  of  Ihc  English  text-books.  The  Itlusmiiooi  m  Dt,  Him'i  volume  are  far  more 
niiincroii»  .in<I  fnr  better  cxeciiled.  aikI  tlieteforc  more  tnslrucitve,  tbiin  Hiom  commonly 
found  in  ihc  works  of  writers  on  olnlRtricii  in  our  own  country." 

BnUetui  of  Johns  Hopkins  Hospital 

"Tlie  wotit  U  ATI  jdmirstile  one  tn  every  tenie  of  the  word.  eODcbely  but  comprehensively 
writltn," 

The  Mcdkal  Record,  New  York 

"The  tlliutmilont  are  niiMrrout  and  are  wotfcs  of  art.  mnny  of  ibem  appeuoig  for  Ibe  Ant 
ttme.  The  auihor'i  Myle,  Iboogh  cond«n«e<l.  I*  linstiUrly  clear.  %o  ihst  It  U  ne»er  nccrMary 
to  rr-rrad  ii  sentence  in  onlcr  lo  Kraip  ibr  meaning.  Ai  a  irue  model  of  what  a  modem  lent' 
Iwok  on  obstetrics  should  be,  we  feel  juuificd  in  affirminf  that  Dr.  Hint's  book  *«  entbout  8 
rlrtJ." 


DISEASES  OF   IVOAfEX 


HirstV 
Diseases  of  Women 


A  Text-Book  of  Diseases  of  Women.  By  Bakton  Cookk  Hirst, 
M.  D..  IVofcssor  of  Obstetrics.  University  of  Pennsylvania  ;  Gynecolo- 
gist to  the  Howard,  the  Orthopedic,  aod  the  Philadelphia  Hospitals. 
Octavo  of  745  pages,  with  701  original  illustrations,  many  in  colors. 

Cloth,  ^5.00  net;  Half  Morocco,  S6.50  net. 

THE  NEW  (3d)  EDITION 
WITH    701    ORIGINAL    ILLUSTRATIONS 

The  new  edition  of  this  work  has  just  been  issued  after  a  careful  revision. 
As  diagnosis  ^nd  trcatmont  .ire  of  the  grentesl  imporiance  in  considenng  diieasca 
of  women,  particular  aitention  has  been  devoted  to  these  divisions.  To  this  end. 
also,  the  work  lias  been  ma;;nificcn(ly  illiiminated  with  701  illustrations,  fi>r  the 
most  part  original  photographs  and  waler-coJors  of  actual  clinical  cases  accumu- 
lated ditnn^  the  pant  fifteen  years.  The  palliative  treatment,  ax  well  as  the 
radical  operative,  is  fully  described,  enahlia^  the  ^cni^r^l  practitioner  to  treat 
many  of  his  OM-n  patients  •  ithout  referring  them  to  a  specialist.  An  entire  sec* 
tion  is  devoted  to  z.  full  description  of  a.lt  modern  gynecologic  operations,  illumi- 
nated .tnd  elucidaieJ  by  numcrniis  phnloijraphs.  The  aitthor's  extensive  ex- 
perience renders  (his  work  of  unusual  value. 


OPINIONS  OF  THE  MEDICAL  PRESS 


Medical  Record,  New  York 

"  lis  tnLTiis  can  be  appreciated  only  by  a  careful  per^ual.  .  .  .  Mcarly  one  hundriid  pogcf 
are  devoted  10  tcchnic.  tliis  chapivr  being  in  tDtn«  rcspectt  superior  to  the  dcscrtptioiu  In 
many  other  Mil-  boks. ' 

Boiio-n  Medical  and  Surreal  Journal 

"Ttir  .luihor  hni  g^ven  ipccul  .lueniion  to  diAenotiS  And  tr<;ntmenl  iliroughonl  Ilia  book, 
and  h.u  produced  a  pntcticaJ  treatise  which  should  be  of  the  greaiest  value  to  the  student  lh« 
general  praclitiotier,  and  Uic  tpccinLiit." 

Medlc&l  News.  N«wYork 

'*  Ultic(r  trir.iiinccit  \i  eivcii  n  due  amount  of  ooniidcrallon.  lo  that  the  work  will  ba  a» 
luefiil  to  the  non-operator  as  lo  Che  specialiM  " 


GET 
THE  BEST 


American 


THE  NEW 
STAND AKO 


Illustrated   Dictionary 

New  (Sth)   Edition— ISOO  New  Words 


The  American  Illustrated  Medical  Dictionary.  A  new  and  com- 
plete dictionary  of  lUe  teims  used  in  Medicine,  Surgery,  Dentistry, 
Pharmacy,  Chemistry,  Veterinary  Science,  Nursing,  and  kindred 
branches;  with  over  lOOncw  and  elaborate  tables  and  many  handsome 
illustrations.  By  W.  A.  Newman  Dorland,  M.D.,  Editor  of  "The 
American  Pocket  Medical  Dictionary."  Lai^c  octavo,  1137  pages, 
bound  in  full  flexible  leather.  Price,  £4.50  net;  with  thumb  index, 
$5.00  net 

IT  DCnNES  ALL  THE  NEW  WORDS-MANY  NEW  FEATURES 

The  Ameriran  [llustrated  MedJcil  DictionAry  delines  hundreds  of  the  newest 
terms  not  defined  in  any  other  diciionar>- — bar  none.  These  new  terms  are  live. 
ftctive  words,  uken  right  from  modern  medical  literature. 

It  give«  the  capiuliialion  and  pronunciation  of  ail  words,  II  makes  a  fcatare 
of  the  derivation  nr  etymolo^  of  the  words.  In  snme  dictionaries  the  etymology 
occupies  only  a  secondary  place,  in  many  cases  no  derivation  being  given  at  aU. 

In  the  "American  Iltuslrated  "  practically  every  word  is  given  its  derivaiioa. 

Every  word  has  a  separate  pamgraph.  thus  making  it  easy  to  find  a  word 
quickly, 

lite  tables  of  arteries,  muscles,  nerves,  veins,  etc.,  are  of  the  greatest  help 
in  asscmblini^  anuxomic  facts.  In  them  are  classified  for  quiclc  study  all  the 
necessary  information  about  the  various  structures. 

Kvenr  word  is  given  its  definition — a  definition  that  defines  in  the  fewest  pos- 
sible words.  In  some  dictionaries  hundreds  of  words  are  not  defined  at  all,  refer- 
ring the  reader  to  some  other  source  for  the  information  be  wants  at  once. 

Howard  A.  Kelly.  M,  Ji.,yoJkm  Uofitins  Univmity,  Baldmart 

"The  .Amciicun  I lliiilntted  Uktionary  ii  admirable.  It  U  su  ««Up)tlen  up  and  of  locb 
conveaient  site.     No  crron  have  been  Totind  In  mf  luc  of  it." 

J.  Collint  W*rren.  M.  D..  LL.D..  r.R.C.S.  (Hon.).  Harvard  MtJUal  Stko»t 

"  I  rcEOTd  It  at  a  valuable  aid  10  roy  meJic:il  lii<;nr]r  wurk.  It  tt  <rt>ry  compWM  sad  ol 
0OB<r«aient  liie  lo  baodla  oomfonably.     I  uk  ii  in  prererencie  to  any  other." 
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Penrose's 
Diseases  of  Women 


Sixth    Revised    Edition 


A  Text-Book  of  Diseases  of  Women.  By  Charles  B.  Penrose, 
M.  D.,  Ph.  D.,  formerly  Professor  of  Gynecology  in  the  University  of 
Pennsylvania;  Sur^'eon  to  tlie  Gynetean  Hospital,  Philadelphia.  Oc- 
tavo volume  of  550  pages,  with  225  fine  original  illustrations.  Cloth, 
13-75  net 

ILLUSTRATED 

Regularly  every  year  a  new  edition  of  this  excelleTit  tew-booTc  is  callecl  for, 
and  ii  ^ppciirs  to  be  in  as  ^rrat  favor  with  phy»cians  as  with  students.  Indeed, 
this  book  has  taken  its  place  as  ihe  itJcal  work  for  the  general  practitioner.  'Ilie 
author  presenu  the  best  teaching  of  modern  gynecology,  uncrammeled  by  anti- 
quated ideas  and  methods.  In  every  case  llie  most  modern  and  progres^ve 
technique  is  adopted  and  matle  clear  by  excellent  ilhtstrations. 

Howard  A.  KcUy.  M.D.. 

Prvfemr  if  CyntCBtogie  S^rgrry,  JokHt  H»f kirns  VKlvtrtUj',  Paltlmtrrt, 
"  I  than  <ni1ne  very  higlity  the  copy  of  Pirnrosc's '  DiiCMcs  of  Wontca  *  received.     I  bftv« 
atraul;  recominuodcd  it  (o  my  cIau  as  THE  BEST  book." 


Davis*  Operative  Obstetrics 

Operative  Obstetrics.    By  Edward  P.  Davis.  M.D..  Professor  of 

Obstetrics  at  Jefferson  Medical  Cullcf^e,  Philadelphia.     Octavo  of  483 
pages,  with  264  illustrations.     Cloth.  $5.50 net;  Half  M orocco,  $7.00  net. 

INCLUDING  SURGERY  OF  NEWBORN 

Br.  Davis'  new  work  is  a  mo5t  practical  one,  and  no  expense  has  been  spared 
to  malte  it  the  handsomest  work  on  the  subject  as  well.  Every  step  in  every 
operatioA  is  described  minutely,  and  the  technic  shown  hy  beautiful  new  illuslra- 
Oons.     Dr.  Davis'  name  is  sufficient  guarantee  for  something  above  the  mediocr*; 


norland's 
Modern   ObstetriCcT 


Modern  Obstetrics:  Oeneral  and  Operative.  By  \V.  A.  Nrwmam 
DoKLAND.  A.  M..  M.  D.,  Professor  of  Gynecology  at  the  Post-graduate 
Medical  School,  Chicago.  Octavo  of  797  pages,  with  201  illustrations. 
Cloth,  $4.00  net. 

Second  Edition 

In  this  ediiion  the  book  has  been  entirely  rewritten  and  very  greaity  enlarged. 
Amongthcncwsubjtcla  introduncd  arc  the  surjjical  trralmcnl  nf  pucrperjJ  sepsis, 
infant  mortality,  placental  transDiission  of  dibcascs,  scrum-therapy  (rf  puerperal 
sepsis,  etc.  By  ncu-  ilhislratinns  the  text  han  been  clucid^Lted,  and  the  subject  pre- 
sented in  a  moM  instructive  and  acceptable  form. 

Journal  of  the  Anmican  Medical  Aiiociatioa 

"  Ihii  work,  d<:servc^  caiiiincndJliuii.  and  liial  il  Imi  received  wbal  it  tlctrrvea  «l  the  faaadl 
of  ihr  profmion  h  ■llntcd  lif  the  fad  that  s  necand  edition  bcallcil  for  wirtita  »uch  m  short 
lime.     KxpPcUlljr  dcMrving  i>r  pr»i%c  is  thr  chapter  on  puerperal  sepsia." 


Davis'  Obstetric  and 
Gynecologic  Nursing 


Obstetric  and  Gynecologic  Nursins:-  Ry  RmvARU  P.  Davis,  A.  M.. 
M.  D.,  Professor  of  Obstetrics  in  the  Jefferson  McclJcal  College  anci 
Philadelphia  Polyclinic ;  Obstetrician  and  Gynecologist,  Philadelphia 
Hospital.     i2mo  of  480  pages,  illustrated.     Buckram.  $].'S  "**• 

NEW  (4th)  EDITION 

Obstetric  nursing  demands  soinc  knowledge  nf  natural  pregnancy,  and  gyDe- 
cologic  nursing,  really  a  branch  of  surgical  nursing,  requires  special  instruction 
and  ttainint'.  This  volume  presents  this  information  in  the  most  convenient 
form.  This  third  edition  has  been  vcr>'  carefully  revised  throughout,  bringing  the 
subject  down  to  date. 

"nM  Lancet.  London 

"  N1.1  only  niiniTS  but  even  ne«lv  qualified  medkal  men.  would  kom  A  gmi  deal  by  m 
penual  o(  ihu  book.  It  Is  written  in  a  dear  and  pleaant  ilyle.  aod  li  a  wortt  we  caa  recom- 
mend." 
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Kelly  and  CuHen's 
Myomata   of  the  Uterus 


Myomataof  the  Uterus.  By  IIowarli  A.  Kellv,  M.  D..  Professor 
of  Gynecologic  Surgcr)'  at  Johns  Hopkins  Universitv-;  and  Thomas  S. 
CuLLEN,  M.  B..  Associate  in  Gynecology  at  Johns  Hopkins  University. 

Large  octavo  of  about  700  pages,  with  388  original  illustrations,  by 
August  Horn  anti  JU-nnann  Becker.  Cloth.  $7.50  net;  Half  Morocco, 
S9.00  net. 

ILLUSTRATED     BY     AUGUST     HORN    AND     HERMANN     BECKER 

This  moniimcnial  work,  ihe  fruit  of  nver  ten  ycare  of  \immntj  labors.  wiU 
remain  for  nia.ny  years  ihe  last  word  upon  the  subjecL  Writlcn  by  those  men 
who  have  brouijlu.  step  by  step,  ihe  operative  treatment  of  iitenne  myoma  to 
such  perfection  iluit  the  niurtality  is  now  test*  than  one  per  cent.,  it  suinds  out  as 
the  record  of  grextesC  achievement  or  recent  times. 

Surjeiy,  Cynecoloty.  uid  ObsletHct 

•'  It  oiusi  he  caniidcrird  tti  the  niciai  <x]mprch«nriv«  work  of  ibo  Und  yeC  publi^Lcd.  U 
will  almys  b«  &  mine  uf  wciiUh  uj  fuiurc  students." 


Cullen's  Adenomyoma  of  the  Uterus 

AnENOMVoMA  OP  TKr.  Utkrl-s.  By  Thouai  S.  C\HJLB.y,  M.B.  Oetnvo  of  375 
pages,  with  orifrioal  illuMratioaH  hy  ticnnann  Decker  and  Au|[U6t  Horn,  Cloth, 
fj.oonet;  Half  Mmocco,  I6.50  net. 

"A  good  example  of  how  ^ucii  %  nimio|;ra|)h  ihiiulil  be  wnden.  It  ii  •n  exccHent 
work,  wrrnhy  of  ihc  high  reputation  ul  ihe  aulhor  nud  of  ihc  icliool  fiom  which  it 
ctnanstcs.' * — The  Lanut^  Lmdort. 

Ctillen's  Cancer  of  the  Uterus 

Cancrr  <>f  tmk  Utkrus,  l!y  Thomas  S.  Cullen,  M.  B.  Lar^  OCUtd  of  693 
poges,  wiih  over  ;oo  cotore'I  and  half-tone  leKt-eiit*  and  eleven  lithognipha.  Ctoth, 
•7.50  nei ;  Hitir  Morocco.  (8.50  neL 

'*  I>r.  Cullen's  book  is  the  staniiard  work  un  the  i;Tntvst  problem  which  faco  the 
aurgk-^  worlii  tn-dav.  Anv  one  v.ho  <le>iret  to  attnck  this  grcai  prohlem  muM  have 
this  book."— Howard  A.  Kii  tv,  M.  M.,Jahm  ihpkim  Lnivtrt'ty. 


Schaffer  and  Edgar's  Labor  and  Operative  Obstetrics 

Atlas  and    Epitome   of    Labor    and    Operative   Ob«tetrica.      By    DR. 

0.  SciiAFi-'i';K.  of  Keideli>erg.  HdUed,  with  addiiions,  by  J.  Cuftok  Edgar. 
M.  D..  Professor  of  Obstetrics  and  Clinical  Midwifer)-,  Cornell  University 
Medical  School,  New  York.  With  14  lithographic  plates  in  colors.  139  tcirt- 
cuts,  and  1 1 1  pages  of  texL     Cloth,  4z.oo  net.    In  Stumd^s'  Nanti' Atlases. 


Schaffer     and     Edgar's 
Treatment 


Obstetric     Diagnosis     and 


Atlas  and  Epitome  of  Obstetric  DiaKnosis  and  Treatmeol.    By  Dr. 

O.  ScHAFFEK,  of  Heidelberg,  Lditcd,  with  addition.'!,  by  J.  Clifton  Edcau, 
M.  D.,  Professur  of  Obstetrics  and  Clinical  Midwifer)-.  Cornell  Uniretsltf 
Mcdicitl  -Sihdol,  Sew  York.  With  122  colored  figures  on  56  plates,  38  tcxt- 
cuts.  and  315  pages  of  text.     Cloth,   ^3.00  net.      Saundfrs'  Hand'Attasts. 


Schaffer  and  Norris*  Gynecolo^ 

Atlas  and  Epitome  of  Uynecology.  By  Dr.  O.  Schaffer.  of  Heidel- 
berg. Edited,  with  additions,  by  Richard  C.  Nobkis,  A.  M..  M.  D., 
Cynecologi&t  to  Methodist  l'.pi»copal  and  PhUadelphia  Hospitals.  With  107 
colored  figures  on  90  plates,  65  text-cuts,  and  308  pages  of  text.  Goth. 
^3.50  ntrt.      In  Saumden'  Hand- Atlas  Sfntt, 


Galbraith's  Four  Epochs  of  Woman's   Life 

New  (3d}  tmtm 

The  Four  Epochs  of  Woman's  Life :  A  Sirpr  in  Hvciieke.  By  Akk4 
M.  Galhkaitm,  M.  D..  Fellow  of  the  New  York  Academy  of  Medicine,  ecc. 
With  an  Imrodurtory  N«e  by  John  H.  Mi-sskr.  M.  D.,  University  ol 
Pennsylvania.     12010  of  347  pages.     Cloth,  51.50  net. 

Bfavlntham  Mvdical  Itovivw,  Entfland 

"  \Vc  do  not.  nt  3  iiilr.  care  fur  nii^icdt  liooki  wriltra  far  Ibe  initruction  of  Ibe  pabAa, 
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